UANTA ] 


CHEMISTRY CLASSES 
GATE 2001 
1. Amongst the following amino acids, the (R)-enantiomer is represented by 
CH; COOH NH) COOH 
(a) HN {coon (b) [NH (c) H3C Ен (d) нс Ni 
H CH; COOH H 
GATE 2002 
2. The configurations at the three chiral centres in the bicyclodecanol given below, are 
OH 
Me 
H 
(a) 1S, 2S, 6R (b) 1S, 2S, 6S (c) IR, 2S,.6R (d) 1R, 2S, 6R 
GATE 2003 
3i The absolute configurations ofthe two chiral centers in the following molecule are 
1 COOH 
: Br 
3 
CN 
OH 
(a) 2(R), 3(S) (b) 2(R), 3(R) (c) 2(S), 3(S) (d) 2(S), 3 (R) 
4. Among the following, the Newmann projections of meso-2, 3-butanediol are 
Me Me Me Me 
H OH H OH HO H Me H 
(9) но н Oy он © Ho н (9 н OH 
Me Me Me OH 
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GATE 2004 


5. The configurations at the two asymmetric centres (С—1 and С—6) in the bicyclo [4.4.0] decane, given below are 
| Ме 
H 
(a) IR, 6R (b) IR, 6S (c) 1S, 6S (d) 1$, 6R 

6. For the aldotetroses I — IV, the combination of TRUE statements, among P — T, is: 

CHO CHO CHO CHO 

OH OH HO HO 
жа Жн le am 
CH,OH CH,OH CH,OH CHOH 
I II Ill IV 


Р = Гапа П are diastereomers and П and Ш are enantiomers. 

Q= and IV are mesomers and are optically inactive. 

В = Гапа Ш can be interconverted by a base catalysed isomerisation. 
5 = only Гапа IV are HIO, cleavable. 

T =I and Ш are D — sugars and II and IV are L — sugars. 


(a) Q,R, T (D) B, R,T (c) Q, S, T (d) P, О, S 
7. For the reactions shown below, identify the correct statement with regard to the product formed. 
Hy, „О MeOH, Ht Hy, 9 | NaOMe/MeOH 
© ПР о у ———— 
Ph Ph 
(S) - styreneoxide (S) —styreneoxide 


(a) P and Q are identical, both are optically active. 
(b) P and Q are positional isomers, P is racemic and Q is optically active. 
(c) P and Q are positional isomers, P is optically active and Q is racemic. 


(d) Pand Q are positional isomers, both are optically active. 


GATE 2005 
8. Esterification of the acid P with the alcohol Q will give 
H " OH 
COOH 
(S)-P (+)-Q 

(a) Only one enantiomer (b) Amixture of diastereomers 

(с) А. mixture of enantiomers (d) Only one diastereomers 
9. Among the following, the most stable isomer for 3 — methoxycyclohexanol is: 

Address : 50 Mall Road, Near GTB Nagar Metro Station Gate No 3, Kingsway Camp, Delhi 110009 


Contact Us : 9990382567, 9717373074, 8285815185 


QUANTA CHEMISTRY CLASSES S Istereocemistry 


10. 


11. 


12. 


13. 


14. 


OH OMe oH OMe 
(a) "A MOLE, Ofer. © LJ 


Cis — and trans – 2 — methyl — 5 — t — butyl — 1, 3 — dioxane each can exist as two conformers as shown below 


O O 
АТ Кш 


> 
CH C(CH 
? cis-P cis-Q (СН 
CH, 
HC, О Lo 
М но ‘oct; = O 
trans-R trans-Q СС» 


The preferred conformations for the cis — and trans - compounds will be 
(a) P, R (b) Q, S (c) P, S (d) Q, R 
Among the following, the optically inactive compound is: 


(c) CH3 (d) Hin 


The binaphthol (Bnp) is: 


(a) An optically active compound with (В) — configuration 

(b) An optically inactive compound. 

(c) А meso compound 

(d) An optically active compound with (S) — configuration. 

Bridge-head hydrogen ofthe conformer of cis-decalin is positioned as 

(a) а, а (b)e,e (c)a, e (d) pseudo-a, pseudo-e 
The major stereoisomer obtained in the reaction of (S) — 2 — phenylpropanal with MeMgBr is: 
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CH; CH, CH, CH, 


HO H HO H H OH H OH 
(a) Ph H (b) H Ph (c) H Ph (d) Ph H 


СН; CH, CH, CH, 
GATE 2006 
15. The most stable conformation of the following compound is: 
Me 
Me 
t-Bu 
Me 
т (b) VM 
a e t-Bu 
Me Me 
Me 
Me 
t-Bu 
(c) (d) t-Bu 
Me Me 


16. Identify the correct stereochemical relationship amongst the hydrogen atoms H, , H, and H, inthe following molecule: 


Hc Hb 
Ha 
(а) Н, and Нұ: enantiotopic (b) Н, апан, : diastereotopic 
(c). H, and H, : enantiotopic (d) H, and H, : diastereotopic 
GATE 2007 
17. Stereochemical descriptors for the atoms labeled H, and H, in the structure. 
Ha E b 
T Pu P 
HÓ H СІ 
(X) (Y) (Z) 
respectively are: 


(а) X — homotopic, Y — enantiotopic and Z — diastereotopic 
(b) X — enantiotopic, Y — homotopic and Z — diastereotopic 
(c) X- diastereotopic, Y — homotopic and Z — enantiotopic 
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(d) X — homotopic, Y — diastereotopic and Z — enantiotopic 
GATE 2008 


18.  Inthefollowing reaction, 


CHO Шоп © ү 
+ 
H on (2 diastereomers) 
CHOH 


D — Glyceraldehyde 


The absolute configurations ofthe chiral centres in X and Y are 

(a) 2S, 3R and 2R, 3R (c) 26, ЗВ and 2R, 3S 

(c) 2S, 3S and 2R, 3R (d) 2S, 3R and 2S, 3R 
19. Match the entries a — d with their corresponding structures P — S 


(A) bridged system (P) 29) 


(В) atropisometric system (Q) 2 


ОМе Ме 
(C) spiro system (R) 
Me MeO 
(D) Fused system (S) A 
(a) A—S, B—R, C-Q,D-P (DA-P,B-S,C-Q,D-R 
(0)A-Q,B-P,C-S,D-R (d A-S,B-R, C-P,D-Q 


GATE 2009 
20. Forthe compound 


the stereochemical notations are 
(а) 27, 4R (b) 2Z, 4S (c) 2E, 46 (d) 2E, 4S 
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2]. Theabsolute configurations for compounds X and Y, respectively are 
HO 
Et 
Me Br 
GO “=з 
H H 
Мен 
X Y 
(a) R, S (b) S, R (c) К, К, (d) S, 5 
GATE 2013 
22. The maximum number of stereoisomers possible for the compound given below is 
Me 
Me O 
Me 
NO, NO, 
GATE 2015 


23. The absolute of C2 and C3 in the following compound is 


(а) 2R, 3S (b) 2S, 3R (с) 25, 35 (d) 2R, 3R 
24. The number of possible stereoisomers obtained in the following reaction is 


H3C 1 (i) Оз, Zn 
(ii) excess PhMgBr, НО” 


GATE 2016 
25. | Thecompoundin ‘R’ configuration is 

СН; Sa H3C CH 

о NAA, o QA, 

H H H3C H 
Н.С ОН; H CH 

(c) A (d) OS 

H CH, СН; Н 


26. — Вше flipping of the compound in the following conformation leads to 
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A y E Nu 7 
d 
e T O = cm O ГЪ @ ње 


Вг 
САТЕ 2018 


27. The enantiomeric pair, among the following is 


CH, CH; 
С QW NE NE 
(a) and | (D /— 7T and S A 
CH; CH, H Cl Cl 


(c) and 
OO 
СОН NO 
HO,C С 
ООО 
COH 
NOJ3N HO,C 


GATE 2019 
28.  Thespecific rotation of optically pure (R)-2-bromobutane is —112.00. A given sample of 2-bromobutne exhibited 
aspecific rotation of —82.88. The percentage of (S)-(+)-enantiomer present in this sample is 


29. | Among the following compounds, the number of compounds that DO NOT exhibit optical activity at room 
temperature is 


CH; H,;COOC H 9 
\ ae / СН 
UH с=с=с=с 3 
m ОСН; Н COOCH; 


(2 
on LD 
^ СООН 
"С а 
OH = OCH; 
Br 
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30. | Absolute stereochemistry of the given compound is: 
H 
о/о 
OH 
(a) 4a-S, 8a-R (b) 4a-R, 8a-S (c) 4a-S, 8a-S (d) 4a-R, 8a-R 
31. | Among the following sets, 
б Ме Ме 
n c0 One 
| [| А 
p Зри = 
“NZ A 
Ph Ph Ph Ph ме S CH, НС” "Me 
Ph, Ph NH) NH 
P Ph МР, Apcom уон 
Ph” YY and = = ‘Ph Me and M 
Me Me Me Me OH CO,H 
Me Н H Me 
А А он HN^ ^K он нм” “М 
O O uui Ww. О A Ме and = = Me 
; : e BORG? МЕ 
P 7 У 2 Ме 2 Y^ “Ме 
РР“ р р^ Ph = 
HH HH Ph Ph 


the total number of set(s) of diastereomeric pair(s) is ; 
GATE 2021 


32. Among the following eight compounds, 


O 
Н.С CH; O 
Ph(OH)CH ——-—CH(OH)CH,; O 
O O 
Fe 


(H3C).C =C=CHBr CY 
Me 
SF ње CH; 


| 
The number of compound(s) which can exhibit stereoisomerism is 
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(b) 
(b) 
(c) 
(4) 
(4) 


(d) 10. (d) 
16. (b 17. © 
23. (d) 24 (8) 
30. (а) 31. (4) 


ANSWER KEY 
4. (a) 5. 
п. (а) 12. 
18. (а) 19. 
25. (а) 26. 
32. (6) 


(b) 
(a) 
(d) 
(b) 


20. 
27. 


(b) 
(c) 
(d) 
(d) 


21. 
28. 


| Stereochemistry 


(d) 
(c) 
(b) 
(13) 
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UANTA 2 


CHEMISTRY CLASSES 
GATE 2000 
1. The following hydrocarbon has a dipole moment of 0.8 D because 
© 
(а) It exist as in which both the rings exhibit aromaticity. 
e 


(b) Charge separation permits conformation stability 
(c) The two rings are of different size 
(d) The molecule obeys 4n + 2 Huckel rule 


GATE 2001 
2. The reaction of dimethyl fulvene D with PhLi readily gives the anion E. However, the analogous compound 
Е does not react with PhLi to give the corresponding anion-G. Explain. 
Ph 
Me Me 
Me | Me 
+ PhLi” = © 
D E 
Men „Ме Xie Ме 
| Ph 
tPhLi —Ж— ©) 
Е С 
САТЕ 2002 
3: Among the bromides I-III given below, the order of their reactivity in the Sj, reaction is: 
Br Br ни 
О 
І П Ш 
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(a) Ш> II 2 I (b) II 7 III 2 I (c) III 7 I II (d) II ^ I7 Ш 
GATE 2004 
4. Among the resonance forms given below, the one which contributes most to the stability of azulene is 

e 
(a) Ф. © (b) CY 
Ф 
5 p 

GATE 2007 
5. The increasing order of basicity among the following is 


(HCN | N(CH3); (H3C))N | N(CH3) HCN |. N(CH3); 


GO ^ QC XQ 


Bud : 
(X) (Y) 
(a) Y<X<Z (DY«Z«X (c) X<Z<Y mom 
GATE 2008 
6. The compound that is NOT aromatic is 
© 
(a) (b) (c) б (d) 
e ©) © 
и The most acidic species is: 
NMe, 
~ 
PR | >= 
N N 92 le 
7 
w JN e) AN © ^N ose 
H H H H H pi 
GATE 2009 
8. The compound is 
(a) aromatic and has high dipole moment 
(b) aromatic and has no dipole moment 
(c) non-aromatic and has high dipole moment 
(d) anti-aromatic and has no dipole moment. 
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GATE 2010 


9. The decreasing order of acidity of marked Н of the following molecules is 


9001900 
H H H H H 
(I) (II) (Ш) (S 


(a) 1> IL III (b) IL» I II (c) IL» IL» I (d) IL» L5 III 
10. The decreasing order of nucleophilicity for the following anions is 


CH,CO;,CH,0 , CHO , NO; 
(а) CH,CO; > СН,О” > C,H,O- > МО; (b) CH,O~ > NO; > С,Н.0 > CH,CO; 


(c) CHO» C,H,O~ > CH,CO; > NO; (d) С,Н.О > CHO" > NO; > CH,CO; 
GATE 2015 


11. Among the following compounds, the one that is non-aromatic, is 
SS 
(a) ( 3 (b) Q ОШ (4) 
Z 
GATE 2020 


12. — Among the following 


© 


© 
$ со OO: 


the total number of aromatic species is 


ANSWERS KEY 
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HINTS & SOLUTION 
Me. „Ме Me P 
pu 
2. == № ——— (aromatic in nature) 
Compound E 


Compound (E) follow huckel rule, containing 6r electron system. 
After the addition of Ph" an ion attains aromaticity. 
So easly react. 


Me Me Me Me 
Ph 
PhLi Г) 
— 
Е G 


8л electron system (Anti-aromatic) 


|GOC 


Compound (Е) react with PhLi, form 8л electron system which are not aromatic in nature. Anti-aromatic 


compound are less stable. 
So Ph: not react with compound (Е). 


Is 
“ 
90 y AD 
O © п 


These 4 are aromatic species 
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UANTA 3 


CHEMISTRY CLASSES 
GATE 2002 
1. Write the structure of the products X, Y and Z in the following sequence of reactions. 
Os O80, Lr HIO base 
— |/, 
CO was B+ Bl 
Me 
GATE 2003 
2, The products formed in the following reaction аге 
O 
o fi 
Y HC—$™ch, A 
CH; 
CH 
O 2 
* DMSO + CH,SO,CH, 
(a) (b) 
O O 
+, DMSO + DMSO 

(c) (d) 
3. Pyrrole + PhMgBr ->E +F 

E+MeCl>G+H 

F+MeCl — no reaction without a catalyst. 
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Ph e 


oO QO DO, 0 


€ Y 3 
N . . 
TX SH ӨН 7H 
a © 3 MgBr H4 
1 
The structure of products Е-Н, respectively are 
(a) 3, 2, 6, 7 (b) 4, 5, 6, 1 (с) 3, 4, 5, 2 (d) 3,2,4, 5 
4. The reactants that lead to products (X) апа (Y) on ozonolysis аге 
О О 
СНО 
Z 
@ LAS ш) (II) "BS (У) 
(a) (Г) and (ТУ) (b) (I) and (Ш) (c) (II) and (Ш) (d) (ID) and (IV) 
GATE 2004 
5: Reaction of phenylacetylene with sodamide in liquid ammonia generates 
Na Na 
2 
(а) (b) (c) (d) 
NH, 
6. 


Identify the correct choice of reagents, among P, Q and R, for the transformation of norbornene into the epoxides 
I and II 


P= Н,О, -AcOH О=Н.О, -NaOH  R-HOBr followed by aq. NaOH. 


№ ! № №, 
—— — 
I II 


(a) P gives I and Q gives II 
(c) О gives Тапа R gives II 


uA 


е) 


(b) К gives I and P gives П 
(d) P gives Тапа К gives II 
Reaction ofethyl acetoacetate with one equivalent of methylmagnesium bromide gives 


Me O O Me 
BrMgO 
b 
(a) н O y -ромав 
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MeO О 
BrMgO О ` 
(c) А. (d) Me ОЕ! 
Ме ү МеВг 
САТЕ 2005 
8. The major product P of the following reaction is 
O 
Li, Liq. NH; (P) 
— 
t-BuOH 
-t-B 
O М О " O О u 
e e Me Me 
(a) СХ (b) or (c) CY (d) ex 
NH, Ot-Bu 
GATE 2006 
9. Which ofthe statement is CORRECT about the mechanism ofthe following reaction? 


(COCD, Су=о 
(он DMSO 


Me 
@/ 
(a) DMSO react with alcohol initially to give S ASN , which reacts with (COCI),. 


Me 


(b) (СОСІ), reacts with the alcohol initially to give DA which reacts with DMSO 


Me 
| ue | e | | 
(c) DMSO reacts with (COC), initially to give Cl——S , which reacts with the alcohol. 
Me 
Me 
(d) (COC), react with DMSO initially to give C_——O——S which reacts with the alcohol. 


Me 


10. The prodcuts P and Q in the following sequence of reactions, respectively, are 
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‘Li, EtOH р (i) O3 (1 equiv.) Q 
NH ^ (ii) -78°C, MeH/Me,S 
МеО,С 
СОМе 


СНО 


со. го: 
есе 


MeO 


(a) 


11. The reagent for active reduction of the aldehyde group in Q ане] in the above reaction is 

(a) H,,(Ph,P), ВВС (b) (Н.С), CHCH, ) АН 

(c) Na(CH,COO), BH (d) LiAIH, 
GATE 2007 
12. The reaction, 

Liq. МН» 

is anexample ofa 

(a) Birch reduction (b) Clemmenson reduction 

(c) Wolff— Kishner reduction (d) hydride reduction 
13. In the reaction, 

| 
= 
———> (X) + Acetone + 2 Formaldehyde 
H^, H,O 
Compound X is 
O 
" CHO | 
H O H 
H 
(a) \ o © o (d) e^ 
H 
O 

14. Oxidation of X with chromic acid chiefly gives 


COOH 
don | COOH 
H 
(a) б (b) oe (c) COOH (d) COOH 
COOH о 
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GATE 2008 


15. 


16. 


17. 


18. 


19. 


The major proeduct of the following reaction is 


- (i) Малі. МНУТНЕ, -40C 
m (ii) HO* 

(a) ind a © „мич 
OE е w NL \ 


The compound that is NOT oxidized by KMnO, is: 


Me 
Me Me Me Me Me OH Me 
Me H Me OH 
(a) A (b) í У (с) A (d) í М 
N N 


The major product P of the following reactions is 


" " NS Ал 


Н H „ , 
EtO ме Ae Ye —À Qn 
(п) MeMgBr (excess) 
(ii?) H30° 
O OH OH O 
Me 
(a) EtO i, Me (b) МЕ Ме 
О О ОН ОН 
Ме Ме 
(с) Ме Ме (d) Me Me 


The major product ofthe following reaction is: 


H,,PtO,(cat.) 
———Óe 
AcOH, room temperature 
COCH; 


(a) (b) e (с) (d) 
CO;CH; CO,0H CO,CH, 


The most appropriate sequence of reactions for carrying out the following transformation. 


CO,CH; 
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9—0: 


(а) (1) O,/H,O, (ii) excess SOCL/pyridine; (iii) excess NH,; (iv) LiAIH, 

(b) (i) O,/Me,S; (ii) excess SOCL/pyridine; (iii) LIAIH ;; (iv) excess NH, 

(c) (1) O,/H,O,; (п) excess SOCL/pyridine; (iii) LiAIH ;; (iv) excess NH, 

(d) (i) O;/Me,S; (ii) excess SOCI /pyridine; (iii) excess NH,; (iv) LiAIH, 
20. The major product ofthe following reaction is 


(i) BHj-THF 
—— 


(ii) H505, NaOH 


Me Me Me Me 
OH МОН ОН О 
(а) Ф) (с) (d) 
GATE 2009 
EY 
B-D 
1. О 


21. In the reaction 


РР К 
2. CH4COOH ВО 
е major product X is 
D D H D D H D D 
а = тм) о FR @ y 
Ph H Ph D Ph D Ph D 
22. Reaction ofm-menthylanisole with lithium in liquid ammonia and t-butyl alcohol at —33°C generates compound X 


as the major product. Treatment of the compound X with dilute sulphuric acid produces compound Y as the 
major product. The compounds X and Y, respectively, are 


OMe O OMe O 
(a) ao and O (b) O and O 
Me Me Me Me 

OMe O OMe O 
o OO “Юн, 
Me Me Me Me 


23. Inthe reaction sequence the major products X and Y, respectively are 
O 


22 РАСЬ, CuCl H550, 
02 — 
eae О Н,0 ^ ГҮ 
DMF 
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О О OH 
Cy" eg ond OH 
a) and | (b) and CLI 
OH 
O O 
O 
с) апа (а) апа OX 
O O 


O 
GATE 2010 
24. In the reaction 
(i) BH; [x] 
EtO,C COH (ii) Н" 
Ме 
the major product [X] is: 
ad > 
(a) DO (b) (с) (d) 
O^ O O O O O OQ ^O 
25. In the reaction, 
vom Ды mCPBA , [Х] 


the major products, [X] and [Y], respectively, are 


a and COOH COOH 
COOH COOH 
(c) p O and 
A COOH 


Linked Answer Q. 26 and Q. 27: 
In thereaction sequence 


Ph ~ MeMgBr 
HC" 


[X] (major) + [Y] (minor) 
H НО? 
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(1) TsCI/Py 
[X] ———— [7] 
(ii) NaOEt/EtOH 
26. The add [X] в: 


CH; 


Ph 
CH; "s H H3C H 
(а) Н.С 3 polla (с) Е (9) za: 
OH 


CH; 
27. Тһе m" [Z] is: 
Ph 
Ж 


Ме 
TT P SR (c) Me (à) m 
H 


H 
GATE 2011 
28.  Inthefollowing reaction, 


(1) ш... 
tl || 

(ii) NaOH 

(iii) НзО* 


the major product [X] is: 


О An HO,C OH COH 
Me Me Me 
a) Мон (с) (9) CO,H 


29. The mosjt appropriate sequence of reactions for carrying out the following conversion 


is 

(a) (1) Peracid; (п) Н"; Gii) Zn/dil. НСІ 

(b) (i) Alkaline KMnO ; (11) NalO,; (iii) NH /KOH 

(c) (i) Alkaline KMnO ; (п) H*; (ati) Zn/dil. НСІ 

(d) (i) O,/Me,S; (ii) NaOEt (iii) NH /KOH 
30.  Inthefollowing conversion 

(i) Cu Ur 

О 5 Sime,Bu! 


Me yA 
сх (ii) 177—7  C04Me, HMPTA 
e 


the major product [X] is: 


[X] 
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OH 


Me О!" СО,Ме 
(d) To Me 


OSiMe,Bu! 
31. — Inthe following reaction, 
Мел” 
(i) KO ‘Bu 
(11) Raney Ni; EtOH 


[X] 
O 


Me 
the major product [X] is: 


SMe Me MeS 
(a) zi У ) (b) AN LÀ (c) 07 4 , (d) AXI 
Me Me Me Me 


GATE 2012 
32. Identify the product from the following reaction 
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H 1. 9 ВВМ (1 eq) 
2. НО», NaOH 


Product 


2 2) 


rS pis 
H OH 
H 
OH 
np " pb 
H 
In the m given below, identify the product 


1. CH,=CHMgBr, THF 
Product 


2.H30* 
O 3. excess CH,C(OMe);, p-TSA, heat 


(p- TSA = p- tolueneulfonic acid; THF = tetrahydrofuran) 


(a) AN (b) 
\ 
О 
ОМе 
О ОМе 
(с) (d) = 
\ ОС(Ме)(ОМе)» 


САТЕ 2013 
34. The major product formed in the reaction given below is: 
O 
жеее Ss 
2. H;0* 
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H О О 
(с) ge (d) Ue! 
Me Me 


HO, Me Me, ,O 


(a) (b) Ue 


Linked Answer Q. 35 and Q. 36: 


35. | Themajor product X formed in the reaction given below is 
HO OH 
2, 2 — dimethoxypropane 
"ОН р – toluenesulfonic acid 
(catalytic) 
OH 
HO Me 
is OH 
Me 
AMO HO МО, Ме 
(а) (b) K 
Me 
OH р 
Ме x 
Me 
O O J^ 
O 
4 
(с) "OH (d) с 
OH 
OH 
36. | Oxidation of the product X, obtained in the above reaction, with active manganse dioxide, followed by acidic 
hydrolysis gives 
HO OH OH HO OH HO OH 
O JOH 
OH " ‘NOH O 
(a C (b) XX © Q (d) eo 
OH OH O OH 
GATE 2014 
37. The major products X and Y formed in the following reaction sequence аге 


GE MeOH Cbz-Cl (1 equiv.) 
— x —— ү 
NH, Н,804 ад. NaHCO, 
CO,H CO5H 
X- Pc 
NH, HN, 
MeO MeO Cbz 
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COH CO,Me 
X= Y= 
(b) Дух 
- NH, a HN. 


Cbz 
CO,Me CO,Me 
HO ^ CbzO a 
CO,Me CO,Me 
@ 47 NHMe М” NHMe 
HO CbzO 
GATE 2015 
38. The most suitable reagent (s) to effect the following transformed is 
O 
A, — Che 
Ме ОН 
(a) N,H,,KOH heat (b) TSNHNH,, CF; COOH 
(c) LiAIH, (d) Na, liq. NH; 
GATE 2016 
39. The most suitable reagent for performing the following transformation, is 
р и ў - 
№ МН 
(a) LiAIH, (b) H}, Pd/C (c) PPR, H,O (d) Li, Liq. NH, 
40. The major product Sand T formed in the following synthetic schemem, are 
() 8” ^ on Nan D-(—)-diethy] tartrate 
— — (8) —————— — —» (T) 
WLan, LiAIH4 t-BuOOH, Ti(O'Pr), 
о, 
ONE (b. 
4]. The major product formed in the following reaction, is 
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PhBr(1 equiv.) 


e Cat. Pd(PPh3),4 
———- 
| KOAc, DMF 


О’ CH, 
Ph 
QU. AQ o «QT, 
(a) (b) (c) | (d) 
O^ ^CH, О сн, 0^ "CH, O^ “СН; 
GATE 2017 
42. The most suitable reagenet for the following transformation is 
O O 
“OD 
(a) Li/ Lig. NH, (b) PtO, / H, (c) LiAlH, (d) В.Н, 
43. The major product obtained in the following reaction is 
о о 
MeO OMe 2, 2— Dimethoxypropane 
(cat. p = toluenesulfonic acid) 
OH OH 


о_О 
< оо 
O^ `O Cs Ж. О „О 
MeO OMe 
MeOOC O О 
(a) >< A W^l © (d) wt 
О 
ОН ОН рат OH 


44. The major product formed in the following reaction is 


"P O Ag5CO, on Celite 
———— 
HO OH Benzene reflux 


O 
i 
a) O= Í b) OHC ee c СТ (d) A 
(a) Я (b) cuo V oNo OHC OH 

GATE 2018 

45. The major product in the following reaction sequence is 
(i) mCPBA, NaHCO, 

MeO И 
// (ii) NaOH, H,O 
у 
(11) b, KI, NaHCO3, H,O 
O 
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(c) og" 
I 
HOn, O O 


O 
Number of carbonyl groups present in the final product of the following reaction sequence is 


46. 
О о О 

(i) Оз, H505 
(ii) H,0*, A 

o О ы 

47. The major product of the following reaction sequence is 
Br 
Z 
N 
/ ф Гавиз, PaPPhs)4 
(11) toluene, A 
Г 
N 
Bod 
BN Br 
2 E 
N O N O 
/ / 
Me Me 
(a) (b) 
4 2 
N N 
/ / 
Вос Вос 
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S 
N 
Ме ы М 
(c) d (d ме 
N O N, 
Boc Boc 
GATE 2019 
48. The major product formed in the following reaction is 
H 1. oo 
НООС. AX ,COOCH,  ?H 
AH H, H 
(a) (b) (c) 
о О O ^O O 
49. The major product formed in the following reaction is 
CH CH 
Е =e ВСС 
Н; C OH 2. ZnBr» 
(PCC - pyridinium chlorochromate) 
CH, CH, CH; CH; 
(a) Е "oH (b) е "OH © i “он (d) OH 
cN me S H,C H,C 
50. | Inthe following reaction sequence, the products P and О are 
O 
1. (CH3)9 CuLi H20 
>: PhSeBr 20 
О О О О 
PhSe SePh 
(a) P= ;Q= (b) P = ;Q- 
CH; CH; CH; CH; 
HO CH; HO CH; HO CH; Нс о 
(c) P= :0= b (d) P= ;Q- Я 
ОН 
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51. In the following reaction sequence, the products P and Q are 
X Pd(OAc)» (cat.) 
PPh3 1. LiAIHA, ether 
Ag2CO3 >P 2. Ac20, Et3N й Q 
DMSO, A 
(a) P= 
CN CN 
(b) N Q | 
Ts СОСН» 
О 


| 
Т$ | 
Т$ 
52. Inthe following reactions, the major products P and Q are 
OR 
PhCO3H PhCO3H 

Q benzene, 0°C benzene, 0°C P 

R=H R=COEt 

OCOEt OCOEt OH 
°С | Су ®P=( Jx о 
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OCOEt OCOEt 


Eee pee 


The major product formed in the following reaction is 


O 
1. CH3MgCl 
+ H 2. ACI 
Cl Cl Cl Cl 
b CH CH d 
er oos ( "m ; ec 3 ( Coy 

GATE 2020 
54. Major product formed in the following transformation is 


OEt (i) Zn 
od CHO 
HC (ii) or 


55. | Major product ome in the following reaction sequence is: 


OMe (i) Л. NH3, t-BuOH 
м— ____љь 
(ii) O4(1 eq), MeOH, Me5S 


com O Me 
a) Me b P 
@) e) Et ~ CO,Me 
O Me 
Et № 
орон (d) ват 
CO,Me 
56. | Among the Me i suitable reagents for the given transformation is: 
O OH 
0—0 
Мајог 
(а) NaBH,/CeCl,-7H,O (b) Н,М-МН,/КОН, A 
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(c) Li/Lig. NH, (d) H,, Pd/C 
57. Inthe following reaction sequence, the major products О and К are: 
H SiMe, (1) NaOH 
(i) (PhP) PdCl, 
Cul, EGN, A 
Me — Р 


ш) rs major product 


TON ‘BH (ii) NaOMe 


(iv) H2O 
I 


Q 


№ // Br 
R 
I B 
(b) Me—( - and ме—( - j 
Q R 
Br 
I 
Q R 
I Br 
ii | 
R 


Q 


58. | Major products P and Q, in the given reaction sequence, are: 


CO}Et jj9-BBN (leg)! i) M8CI/Et,N 
———————— ———— 
i) НОУ Маон ii) NaOH Q 
iii) Hy, (Ph;P) RhCI 


SCO,Et aM “со, M 
Cre OQ Oe CQ 


(a) OH о @® 
P Q 
SCO „Et Sco, E 
and Qu 
(с) “O o 
HO P P 
GATE 2021 
59. The major product formed in the following reaction 
Z Me СН», Zn/Cu 


Me SiMe;Ph EO 
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is: 
Ai, 
Me т Ме 
(а) | (b) | 
Me  SiMe;Ph Me  SiMe;Ph 
Mey Me Me Me 
(c) (d) 
SiMe;Ph SiMe;Ph 
60. The major product P and Q formed in the following reactions 
| © T 
Ө 8. Me -S © Na 
H,C / Me О Me I! CH, 
Me Me 


— Q 


Me 
respectively, are: 
Me Me Me 
O 
О апа 
апа О 
(а) (b) 
Me Me Me 
ме Ме Ме 
О О 
Оњ and and 
(c) (d) 
ы Ме Ме 
61. | Inthe following reaction sequence 
Br 
tin a CY 
Zz 
(i) sec-BuLi, THF N 
gc — M 9. dE: 
(i) ZnCl, Pd(PPh;), 
THF 


the major products P and Q, respectively, are: 
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Me 


Me 
Me 


O 


Me 
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62. 


O O 

o o^ 

(a) and 
С | 
ZnCl WES 
o o^ o o^ 
2 
Soo “ОЛО Z | 
ZnCl Wu N 
(c) and 
—N 
Y 
а б“ оќ 2 DE On 
(d) 
and 
In the following reaction 
5 n-BuLi (1) xylene, reflux 
)- Me ————ÀX FR” ү 
S As -Ph (11) HgCl,, CdCO, 
[| H20 


O 
S Me O 
-Ph d 
" ews ут ant Ду 
О 
S 
C KA and PN 20 
(с) S | | 
Ph Ph 
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GATE 2022 


63. 


The major product M formed in the following reaction is 


N5H, (1 equiv) 
oo CuSO,, О, M 
CO «CO «CO «СС 


64. The major product T formed in the following reaction is 
Br [oe (a) "BuLi, Et,0,— 100°C 1 
————————————————— 
| 2 (b) PhCHO, — 78 °C 
N OMe 
OH OH 
Br Br 
SS SS 
N OMe N OMe 
Br | NS Br Br | S Br 
2, Н Н = 
о N° (a) 9 ^ w^ “оме 
Ph Ph 
65. The CORRECT reagent(s) for the given reaction is(are) 
O O 
— O 
Me Me M 
Me ae Me n 
O 
(a) H,O,, NaOH (b) >< | 
(с) DIBAL-H, then mCPBA (d) SO,-pyridine, Me,SO 
66. The major products P and Q in the following reaction sequence are 
O O 
рае ~> LDA, - 78 °С р (a) Grubbs-II 
O к 
E S S Br (b) LiBH4 
a = b = 
(a) EN (b) NAA 
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| О ОН 
p- Q М р NE. M s " ^3 
= Q= P= Q= 
(c) ~~ Cle С, 
BEN BN 


67. The major products M and N in the given reaction sequence are 
O 
(a) NaH, (MeO),CO, benzene DIBAL — H 
мм 


(b) Br, (2 equiv), ЕО 
(c) NaOMe, MeOH 


Et 
CO,Me CH,OH 
(a) M= COMe N= CH,OH 
Et Et 
CO,Me CH,OH 
(b) M= COMe N= CH,OH 
Et Et 
CO,Me CH OH 
M= N= 
(c) CO,Me CH;OH 
Et Ef 
CO,Me CH,OH 
M= N= 
d Д | 
@ Et Et 
CO,Me CH5OH 
68. Thereaction(s) that yield(s) 3-phenylcyclopentanone as the major product is(are) 
O OH 
(a) Г) (а) Ph;CuLi (b) ГУ Phl, cat. Pd(OAc) 
(b) H40* KOAc, DMF, 60 °C 
O O 
| (a) LDA, THF, —78 °С 
(c) Bo (d) PhSeBr | 
(b) H0* (b) H505 


69. The reaction(s) that yield(s) M as the major product is(are) 


M 
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кр EE (a) Mg, Et;O 
A (b) wa — a C 
i (90) (D Д гоме, Н;0" 
т Ме М 
(с) Н.О | 
Ме 
Br 
Br 
(a) 
1л-_=———Ме ———————————À 
(с) ^! E (b) HgSO, (cat), (d | ^ (a) NaOMe, 
H5SO,, H,O Ме” "NO, 
lita (b) 10 NH580,,— 10 C 


ANSWER KEY 


L (9 2. © 3. @ 4 (0 -5 (0 6 @ 7. (а) 
8 © 9. © 10 (d 1L © -12. -(aà в (b 14. (а) 
15. (c 16 ( 17. (b Z (o) 19. (а) 220. (b 2L © 
22. (d) 23. (с) 24 (b 25 (b 26 © 27. ©} 28 © 
29. (d) 30. (a  31-^ (Б) —32. (a 33° © >) 34 (d 3 © 
36. (© 37. (b) —38. (a. 39. (c. 4 (a 4l (b 2 (а) 
43. (b 44 юж @ 4 (4). 47: (d) 48. (* 49. & 
50. (5 51. (9.52. (59.53... (^ 54 @ 55 (* 56 (* 
57. (5 58  (*) 59 |. 60 (b 6L © 6 (9) 6. (9 
64.— (a). 65. (ab) 66. ( 67 (* 68 ( 69 (* 


(*) Hinst & Solutions 
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48. 


49. 


50. 


(0 
OSO HIO 
OQ SOQ OGT OL 
NaHSO, OH CO О „Ва$е 
(X) (X) > 


HINTS & SOLUTION 


H 


Оё 


oN OH Гон 
OR "One CEP CI 
O O od Z) О 


н. үн 
B26 НО“ OMe 
Н сы = ue 
N reduce of — 
НООС. AX ,COOCH, in 3 


ООО Acid catalyzed 
Ladonization 
O ^O о ^O 
Me Me O 
“ A icc Meier es 
JX YQ OH ^ (oxidation of OH)” Н 2р , 
Ме H-CH5 


eo 
Me fO-ZnCl ЫР 
М = 
Se Н 
С 


е 
Metallo—Ene reaction ' 
H, \ > “OH 
H 


{9 O 
| 
| = e 
(CH3);CuLi PhSexBr Se~Ph H50, RD, 
ее X 
H 
(P) 
Me 


\ CH,Cu e Me 


ое 
M 
O 
Syn Elimination of A 
— a 
Selenoxide 
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of double bond 


Aue 
les 
occ 


| 
Ts 


[ OAM PA COY DM SO/A 
aei 
CN 
ex. adiit uda 
N 
пе 
Оа —CN into N- EXE 
=СН,МН, © 


(P) 


Ome PhCO3H 
Benzene/0°C 


an Ph4CO4H 
Benzene/0°C 


IF R= СОЕ 


ө; 
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Intramoleculer Heck coupling with isomerigation 


Syn B-Hydride 
_Elimination 


O 
NH A Me 
| 


Q TS 
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СОЕ! 
O OCOEt 
PhCO.H " 
3 Kv 
Benzene/0°C 
© @ si ® 
» А О a OH OH, 
53 HA CH3MgCI 1 HCI CH, СНз __, 
H ШЕ: leer 


OEt 
О... „ОЕ Os „ОЕ O О 
£n. —— a ZnBr ———» \ 4H 
54. Вг ZnBy/ OH C—H nd 


Et Et Et 
OMe Liq. NH; OMe О; О 
—— a — 3» О 
55. t-BuOH NS OMe 
Birch 
reduction 


о Ф 
о-ВНзМа ОН 


О © № 
a~ НУ ВН: 
"4 Q RO 
—— — 
H—==siMe, __ (n-BuNF 
57. Me Е А м — SiMe, А 
(Ph;P),PdCL 


Cul, Et;N 
Sohogashira 
Coupling 
О, 
BH Oo 
— y M B H,O 
Address : 50 Mall Road, Near GTB Nagar Metro Station Gate No 3, Kingsway Camp, Delhi 110009 


Contact Us : 9990382567, 9717373074, 8285815185 


| Organic Synthesis & Rearrangements 


QUANTA CHEMISTRY CLASSES 


58. 


59. 


62. 


Ме ОН 
/ 
B. 
OH 
(P) Major product 
NaOH lx 
— Me ОН Me o, 9H ——À Me 
\ М он \ 
ОН oH (Q) 
qud Br B(OH) 
H B = 2 
H, Pr H > 
B(OH)» (i) Br 7 4 B(OH)» dC sali 


д. ө. / N : 
“(Су a Ме оу 


Correct option is (b) 
O 
CO,Et СОЕ! СОЕ! < 
“© (1) 9-BBN ‘ike: MsCI/EGN X radi NaOH х0 
(2) H,O,/NaOH 


О 


M « 
~ 
- 


Бе DG)” 
————— X be 
(Ph;P);RhCI 


“ү Me = CHL, Zn/Cu a Me 


Me SiMe>Ph Et20 Me  SiMe;Ph 
Correct option is (b) 
5 n-BuLi 
EN 
S 2 $ -Ph 
|| 
О 
225" 
к NX ye 


S, „Н O + S | S Ph Xylene, reflux 
Е (D, P(g meets, 
К S $ Meg syn elemination 
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Ce ^ Ph 


С OC 


S Me 
"n 
Ж y сїсо, 
CX. тү 


S Me 


cis double bond is stable 
in cyclic compound 


63. 


trans double bond is 
strained double bond HN, 
in cyclic compound 


O 40 
= Du 
66. Низ «< 


Е Et Et Et 
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OMe О О 
d OMe DIBAL HO OH 
e „М ——————- 
Ft Et 
О P o5 О 
4 x 
68. (a) Ph,CuLi 
H4O* 
1,4 addition Ph Ph 
© 
Ph-Cu-Ph 
OH Lc 
ММ Т mj o rm СВ 
РЫ ра = 
(b) —————— ——- ~H —> — 
Cat. Pd(OAc), : AA 
H KOAc, DMF ӨН ОН О 


О 
4 Ф НО, „Ph 
yas о 
(с) H4O* 


1,2 addition 


Se. О | Q 
Jpn Н NLDA шр Aen `Вг AS H 0, © у 
(d) PhSe-Br. Ph О 


H20, S 


H 
eb \. 
Н-О ОЕ 
69. (a) ОМ /Э ов 
CA — ш» 
H 
Нто О 
> Сов 
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О Мар: 


O \ 
Br Mg/H20 MgBr 16 „OMe OMe 
Pa » * MN > M м” 
(b) N S^ M 


Weinreb 
amide 
O 
— 
Ме 
Je 
©  mc-cECc ——— “So. 
CH, 
НОА); О 
Ссн, НО” 20 HC. 
3 NaBH, CH; 
Hg(OAc); H c 
H,O ж A 
NaBH, Н.С КОН Н.С O 


H э 
(d) um: CY E NO; 


Me 


H SO; + ЊО 


НЊО d d ia 
———————— —- 


Nef Reaction CH; 
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REACTION MECHANISM -1-П 


GATE 2000 
1. (E)-3-bromo-3-hexene when trated with CH,O° in CH,OH gives 
(a) 3-hexyne (b) 2-hexyne (c) 2, 3-hexadiene (d) 2, 4-hexadiene 
2. Account for the fact that only one of the following compounds A апа B give the expected elimination product 


with KI in acetone 


В Е Ву“ 


u Br Br 
(A) (B) 
3. Suggest a plausible mechanism for the following hydrolysis reaction 
Zx^a BO, к ж 

САТЕ 2001 

Ме О Ме 
4. Pyrolysis of „N would be 

Me CD, 


(a) Amixture of CH, = CH- CD, and CH, – СН = CD, 
(b) CH, -CH = CD; 

(c) Me,N* =C(CD),(CH; ) 

(d) CH, =СН- CD, 


5. Arrange the following halides in the decreasing order of SN! reactivity 
CH,CH,CH,Cl, СН, = СНСН(СІ)СН,, © CH,CH,CH(Cl)CH, 
(a) I» II 7 Ш (b) II 7 I7 III (c) II» II» I (d) Ш>П>1 
GATE 2002 
6. Among the bromides I-III given below, the order of their reactivity in the S), reaction is: 
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Br Br n 
| | 
O 
I П ш 
(a) Ш>П>1 (b) IL» III» I (c) III» I» II (d) IL» I Ш 
GATE 2003 
7. Contains a Statement (S) with a Reason (К) and an Assertion (А). for each question, choose the correct answer 


from the following four choices. 


(a) Both R and A are correct (b) both R and A are wrong 
(c) Ris correct but Ais wrong (d) R is wrong but A is correct 
Ph me Ph E 
ни) —«н Ht) Ме 
Ме OTs Me OTs 


Statement : solvolysis of tosylates (I) and (II) shown above, in acetic acid yield the corresponding acetates. 
Reason: Due to neighbouring group participation of the bridge phenonium ion, achiral intermediates are formed in 
both cases of (I) and (П). 


Assertion : Tosylate (I) gives an acetate with retention of configuration and tosylate (II) gives a recemic mixture 
of acetates. 


8. Two salkenes, X (91%) yield) and Y (9% yield) are formed when the following is heated. 
Оа, 8 
(CH3)30H 
The structures of X and Y, respectively are 
/2 NS 
„Суар обес 
NS 

o Cis oo (C Na Cem Cem 
GATE 2004 
9. Reaction of phenylacetylene with sodamide in liquid ammonia generates 

Na Na 
2 
(а) (0) (с) (9) 
МН, 

10. With respect to the two reactions shown below, the correct statements about their stereochemical nature is [LDA 


= LiN(Pr,] 


H Ph 
Phy, O Hy, O 
i 1. LDA " | 1. ГОА б 
——M——————— — 
Ро 2 CHCHCH Br А Го — 2.CH4CH;CHS$Br 


(i) © 
n 

(a) The reactions are stereoselective, because P and Q are the same. 

(b) The reactions are non — stereoselective, beause P and Q are the same. 
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(c) The reactions are stereoselective, because P and Q are diastereomers. 


(d) The reactions are enantioselective, because P and Q are enantiomers. 


11. For the reactions shown below, identify the correct statement with regard to the product formed. 
_ Н» „О MeOH, Ht Hy, ^O  NaOMe/MeOH 
() Е S ——— 
Ph 
(S) - styreneoxide (S)- т 


(a) Р and О are identical, both are optically active. 
(b) P and Q are positional isomers, P is racemic and Q is optically active. 
(c) P and Q are positional isomers, P is optically active and Q is racemic. 
(d) P and Q are positional isomers, both are optically active. 
12. Statement: Replacement of CH, with CF, decreases the rate decreases the rate of reaction I, but increases the 
rate of reaction II. 


Ms HaO-acetone. 


Ms Н0-асеќопе 


Ms Nalgaicetone~ 


= 20i 
4 = 


Reason: Reaction I proceeds through B ned and reaction II proceeds through SN, mechanism. 


Assertion: Being an electron withdrawing group, CF, destabilizes the transition state inSN, reaction, but stabi- 
lizes the transition state in SN, reaction. 


GATE 2005 
13. The major product P formed in the given 
H3C, Ph 
Ё E | OTs  NaOEt, EtOH Р 
нс H 
Ph СН; Н.С Ph E n "EE. 
@ = € X © ue EN 47S. 
3 HO H 3 3 
14. The major stereoisomer P obtained in the following reaction is: 
t-Bu 
Ph4P, b, CH5CL 
—Ho ” 
O 
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-Bu -Bu -Bu -Bu 
(a) . (b) | (c) O (d) » 
г OH I OH г Он I OH 
GATE 2006 
15. The configurations ofthe reactant and the product in the following reaction, respectively, are 
COCH; СОСН; 
KCN 
D Вг —-~sxs» CHCN 
EtOH 
H 
(a)R,R (b) R, S (c) S, R (d) S, S 
16. Identify the major product P in the following reaction: 
Li OLi 
()CH4CHI/THF 
PA коет” 
Г OEt (ii) HO* 
OCH;CH; 
O O О 
а b 
@ нусн,с HL A op 05 N 
OEt 
O O 
ORI О OCH5CH, 
(c) (d) Z 
CH,CH; UE 
GATE 2007 


17. Classify the following species as electrophiles (E) and nucleophiles (N) in routine organic synthesis 
SO, СГ .»-CH,NH, H,O BH, CN 
(a) E-SO,,CI';BH, ; N-ZCH,NH,,H,O',CN^ 
(D E-2CI,;H,O0 ; NZSO,CH,NH,,BH,,CN- 
(c) E=Cl',H,O*,BH, ; N2 SO,,CH,NH, H,O*,CN- 
(d) E = SO,,CI',; H,O*,BH,; N = CH,NH,,CN* 
18. In the reaction, 


а OH (aq) 
C3H51?— Br > 
C4H; 
if the concentration of both the reactants 1s doubled, then the rate ofthe reaction will 
(a) remain unchanged (b) quadruple 
(c) reduce to one fourth (d) double 
GATE 2009 
19. The most suitable reagent combination to bring out the following transformation 
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20. 


2]. 
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O 


(a) PhCOCI and pyridine(b) DCC and PhCOOH 
(c) PhBr, CO and Pd(PPh.), (d) EtEOOC-N-N-COOEt, PPh, and PhCOOH 


In the reaction, Ph,P — 5 [X ]—-*75 [Y], the compounds X and Y, respectively аге 


(a) | Ph,P(Me)I|;Ph,?- CH-CH,-CH, (b) | Ph,P(Me) |[I];Ph,P - CH, 
(c) | Ph,P (Me), |;Ph,P - CH, (d) | Ph;P (Me) |[I]; Ph;P 


The major product X (based on the preferred conformation) in the reaction 


OT 
н ©? 


KH , [X]is 


е 


Н 


OTs 
(a) > Ф (b) > Ф XS (CX 
O O OH 


GATE 2010 


22. 


23. 


24. 


The decreasing order of nucleophilicity for the following anions is 
CH;CO;,CH,O ,C,H,O , NO; 

(а) CH,CO; > CH,O^ 5 C;H,O. > NO; (b) CH,O~ > NO; > С,Н,О > CH,CO; 
(с) CHO > C,H;O > CH,CO, > NO; (d) C;H;O > CHO > МО; > CH,CO; 


In thereaction, 


SnCl 
а = [x] 


the major product [X] is 


(à) de О 5 (c) E a „5 
Cl Cl 


O 


Ph 1) MeMgBr 1) TsCU/P 
The compound [X] is: wn (1) g [X] (1) y " 
muse ur (2) alc. KOH 
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Ph Ph Ph CH; 
H—— CH; H;C——H H3;C——H РАН 

(а) HC——H (D  H—CH, (9) H;,C—+-H (d) HO 
OH OH OH СН; 


25. The compound [Z] is: 


Me Ph 
Me H Me H Ph Me 
es Ahn (b) УЛ (с) Ме / (d) Me / 
tO H Me H H H 


GATE 2012 
26.  Inthecyclization reaction given below, the most probable product formed is 
Br 
NaH 
doi Se LUE — ———» Product 
O HO 
(a) НО „с SN (b) 
O. HO 
©) HOA py (d) 95 
GATE 2014 


The correct order ofthe solvolysis for the following chlorides in acetic acid is 


Кее 


(J) (ID) (LII) 
(a) IH 7» I7 Ш (b) HI» II» I (c) HI 7 I7 II (d) I» HI 7 II 
28. The major product formed in the following reaction is 
H 2 
Ph pie S 
SePh heat 
D D 
РЬ” N 
(а) pyar Ph) о top @ ЖА 
Ph Ph Ph Ph Ph 
GATE 2015 
29. Solvolysis ofthe optically active compound X gives, mainly 
MeO 
Me AcOK 
AcOH 
OT cO 
X Me 
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MeO 
e Me MeO 
OAc 
(a) X Me 


b 
e) Me 
(Optically active) (Optically active) 


MeO Me 
(c) Mc (d) 


(Racemic Mixture) 


| Natural Products & Biomolecules 


Me 
(Optically Inactive) 


30. The major product formed in the following reaction is 


OH 
(a) 4^ М» 
N3 
(с) 
ОН 
САТЕ-2016 
31. The major product obtained in the following reaction, is 
_ (1) LINH, (2equiv.)/liq. МН; 
H—C-—C-—CH,0H т 
(1) CpH5Br(1 equiv.) 
(iii) НО" 
32. The major product formed in the following reaction, is 


O 


монь OCH 
(1) NaHCO;3/MeOH, warm 
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O ОСН; 
H4C X 
(a) N(C2H5) (b) N(C5H5) 
O O 
CH, ^ CH; 
C-H; 
33. The major products M and N in the following reaction sequence are 
H,C,, АН LiPPh, CHI Tm | 
IN ——» (М) —~ N + pp, + Lil 
HCO O^ A 
3 CH; 
H4C СН; 
N= == 
НзСО Н 
Н.С H 
N- QN 
H3CO CH; 
H4C CH; 
N= 7 
H3CO H 
Н.С Н 
М = 3 
НСО СН» 
САТЕ 2017 
34. | The product obtained in the following solvolysis reaction is 
SOTs OAc 
^ 
CX Г NaOAc / AcOH 
Ыым— 
О СН» ОАс 
Enantiomerically pure compound 
(a) aracemic mixture of trans 1, 2 — diacetoxycyclohexane 
(b) enantiomerically pure trans 1, 2 — diacetoxycyclohexane 
(c) racemic cis 1, 2 — diacetoxycyclohexane 
(d) a mixture of cis and trans 1, 2 — diacetoxycyclohexane 
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GATE 2018 


35. Тһе major product formed in the following reaction sequence is 


О  ()LDA,-78'C 
(ii) PhSeCl 
(iii) H905,A 


О О 
SePh PhSe 
(a) mae (b) 6 о 9 (d) о 


The major product of the following reaction is 


SiMe; 
di db did KH 
OH 
(a) м ыл. (b) мањ“. 
И SiMe, 
(c) A (d) х. 
САТЕ 2019 
37. The major product formed in the following reaction is 
H OTs 
AcOH 
/ 
H OAc 
AcO H AcO OAc 
(a) (b) © Cn (d) єтї 
/ / 
САТЕ 2020 
38. Тһетаѓе of solvolysis of the given compounds is in the order: 
X X X 
P Q R S T 
O 
X- У). 
-2-0 
(a)Q>T>R>P>S (b)T>Q>R>P>S 
(c) T>R>Q>S>P (d)R>T>Q>S>P 
39. The CORRECT statement with respect to the stereochemistry of a-hydroxy acids P and Q formed in the 
following reactions is: 
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r 
pa 0H A Ag,0 
Me” ~CO,H ©, Q 
H50, OH 


(a) P is formed with inversion of configuration and Q with retention of configuration. 
(b) Both P and Q are formed with retention of configuration. 
(c) P is formed with retention of configuration and Q with inversion of configuration. 
(d) Both P and Q are formed with inversion of configuration. 


PART- 2 (Aromatic Substution ) 


GATE 2000 


1. 


Suggest a suitable method and write all the steps for the following transformations 
(i) anisole to 2-cyclohexenone 


GATE 2001 


2. 


o-Chlorotoluene reacts with sodamide in liquid ammonia to give o-toluidine, and m-toluidine. This reaction 
proceeds through an intermediate 


CH; 


CH, CH, CH, 
Cl 
(a) (b) С (c) K (d) cy 
a 


3. The decreasing order of reactivity of meta-nitrobromobenzene (1); 2, 4, 6-trinitrobromobenzene (II); 
paranitrobromobenzene (Ш); and 2, 4-dinitrobromobenzene (TV towards OH: ions is 
(а) 1> П>Ш>М  (bII2IV»IH^I (с) у> DSI! (d ПУ >1> Ш 
САТЕ 2002 
4. Reaction of phenyl acetate with anhydrous aluminium chloride generates a mixture of 
(a) ortho-, meta- and para-hydroxyacetophenones 
(b) meta-and para-hydroxyacetophenones 
(c) ortho- and meta-hydroxyacetophenones 
(d) ortho- and para-hydroxyacetophenones 
5. The major product formed in the raction benzoic acid with iobutylene in the presence of a catalytic amount 
of sulfuric acid is: 
O O 
(à) um d (b) OH 
O 
\ A 
a Ar 
(c) O (d) 
6. Identify the structure of the major product formed in the following reaction, and give a mechanism of its 


formation. 
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on cr АМН, 


NO, 
7. Identify the reactive intermediate involved in the reaction of furan with a mixture of HNO, and H,SO,. Write 
the mechanism and the structure of the final product. 
GATE 2003 
8. Among the halobenzenes, the one that undergoes electrophilic aromatic substitution most readily and the reason 


for its higher reactivity are 
(a) flurobenzene; the benzenonium ion intermediate is stablished by 2p (F), 2p (C) overlap which is most efficient 


(b) chlorobenzene; very high electron affinity of chlorine considerably lowers the energy of activation of the 
reaction 


(c) bromobenzene; high polarising power of the halogen atom helps in effective stabilisation of the benzenonium 
ion intermediate 


(d) iodobenzene; iodine atom has the lowest electronegativity and henceelectron density of the phenyl ring is 


least disturbed 
Cl NH, 
NaNH, nS 
2 E + 
Me Me Me 


The above reaction is an example of. 

(a) nuclephilic substitution of addition-elimination mechanism 
(b) electrophilic substitution by addition-elimination mechanism 
(c) radical substitution reaction 

(d) nuclephilic substitution involving benzyne intermediate 


GATE 2004 
10. The major product formed on nitration of N, N-dimethylaniline with conc. H,SO,HNO, mixture is 
ММе› NMe; 
NMe, NMe, or Q 
A, “©” 
(a) (b) (с) (d) 
NOS NO, NO, 

11. In electrophilic aromatic substitution reactions, nitro group is meta — directing, becaused the nitro group 


(a) increase electron density at meta — position 
(b) increase electron density at ortho — and para — positions 
(c) decreases electron density at meta — position 
(d) decreases electron density at ortho — and para — positions 
GATE 2005 
12. The major product of the acetylation of salicylic acid with Ac,O/H* followed by heating with anhydrous AICI, is 
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COOH 
COOH COOH OH 
OH OH О CH,OOH 
OH 
(a) O (b) o (с) (d) 
O 
13. The major product P ofthe following reaction is 
О МН, 


Е COORt OH 
мы чи 


ө О 
Е COOEt 
| F COOEt 
| 
E C 
(c) FAN (d) F N 


14. Major compound.Q obtained on reaction of P with NaH in DMF is: 
O 


О 
Е COOEt F COOEt 
| 
(a) F (b) F М ~OEt 


O 
F COOEt F COOEt 
(c) F O (d) F N^ "OR 
F J O 
Me Pe 
GATE 2007 
15. Phenol оп reaction with formaldehyde and dimethyl amine mainly gives 
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(b) 


OH 
CH3N(CH3); 
(a) 
CH;N(CH3); 
CHO 


(d) 


© (y mm 


GATE 2009 
16. In the reaction, 
excess 


anhydrous AIC; 
UL a cp 


the major product X is: 
O O 
Me 
(a) (b) S ©) 
Me 
O O 
Me о 
O 
o) СХ (d) ре. 
H 
Me COO О 


In ч two steps reaction sequence: 


Me O 
i Но" 
Д mild base [X] 3 [Y] 


в. Be or product Ys is: 
Me 
*—coon oy 
NH „М NH ‘Ph 
(b) 
NO, 


ON 
(а) ^ 
NO; 
O NH, O Me 
ON O NH, 
(d) 
NO, 


ON O Ph 
(c) 
NO; 
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18. 


The correct oder of reactivity of p-halonitrobenzenes in the following reaction is 


NO, 
OY NaOMe 
———————- 
X M 


(X =F, СІ, Br, I) 


(b) p-fluoronitrobenzene > p-chloronitrobenzene> p-bromonitrobenzene > p-iodonitrobenzene 
(c) p-iodonitrobenzene > p-bromonitrobenzene > p-chloronitrobenzene > p-fluoronitrobenzene 


(d) p-bromonitrobenzene > p-fluoronitrobenzene > p-iodonitrobenzene > p-chloronitrobenzene 


GATE 2019 


19. 


The major product formed in the following reaction is 


CLC 


O 


ef 


OH O 


Et2AICI 


benzene 
5°C 


OH 


e 


O 


O 


(a) p-chloronitrobenzene > p-iodonitrobenzene > p-fluoronitrobenzene > p-bromonitrobenzene 
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Ph 


Ph. О О 
Ь " A d 
S) ACA n) CC" Е » «s ы мш 


(с) 
(с) 
(d) 
(c) 
(c) 
(b) 


2. (*) 
9. (b) 
16. (a) 
23. (b) 
30. (d) 
37. (b) 
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(OR 4. (d 5. (c) 
(а) .1L/ (d 12 6) 
(d) 18. (d 19. (d) 
(c) 2 © 26. (с) 
(à) 32. © 33. (а) 
(c) 3. (a) 


(c) 
(d) 
(b) 
(b) 
(a) 


(d) 
(c) 
(b) 
(c) 
(b) 
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2. 
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HINTS & SOLUTION 
KI — ур+ 4 - 
o 
t-Bu > tBu. / 0 
o* 


(A) (anti) р; 
This reaction is an example of didehalogination raction. Itis a E, elimination and proceed from anti-conformation. 


Ax Muros ee 
Vinyl ® H^ ew T ANA 


-CF te aec Product 
N e H,O-acetone 
: => 
| (Allyle carbocation) 


(more stable carbocation due о +I as well as hyperconjugation effect (+) H) 


OMs © 
H,O-acetone 
<> =“ 
F3C F3C 


Stability, of the carbocation decrease 
due to electron withdrawing group 


(Above reaction proceeds through $ 1 mechanism) 
Reaction-II : Reaction proceed through S ‚2 mechanism 


Less electrophilicity 


à жо nudi 


Electron ip group 


2 3 


RE ПЕ. 


d omm withdrawing 
group create more 
electrophilicity 


In 5,1 reaction rate of reaction depends upon stability of carbocation. So, electron releasing group stabilizes the 
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carbocation. 


In S,2 reaction, rate of reaction oc [reactant] [Nu] more electrophilic centre, fast the rate of reaction. 
Electron withdrawing group increase the rate of reaction 
Both Reason and Assertion are correct. 
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NATURAL PRODUCTS & 
BIOMOLECULES 


GATE 2000 
1. p-D-Glucose is represented as 
OH OH OH 
OH 
(a) HO OH (b) OH on HO (d) HO Чн 
HO 
2. Suggest a suitable mechanism for each of the tn reactions 
OH 
HO O _McOH |. 
_ НО 
(ш) ОН 
ОН 
o-D-Glucopyranose ме ч 

САТЕ 2001 
3: Which one of the following compunds will form as-ósazone derivative? 

(а) CH,CH,COCH,OH (b) CH,COCH,CH,OH 

(c) CH,CH,CHOHCH,OH (d) CH,CH,COCH,OCH, 
4. D-Glucose and D-fructose interconvert into each other in aqueous alkaline solution. Suggest a mechanism for 

the interconversion. 
GATE 2002 
5. Proteins аге biopolymers. The monomer units present in them are 

(a) carbohydrates (b) amino acids (c) fatty acids (d) alkenes 
6. Identify the structure of the major product formed in the following reaction, and give a mechanism of its 

formation. 

ON и к мВ ›, 
NO, 
GATE 2004 
7. For the aldotetroses I — IV, the combination of TRUE statements, among P — T, is: 
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CHO CHO CHO CHO 
нон нон HO-H нон 
нон нон H--OH | HO-T-H 
CH,OH CH,OH CH,OH CH,OH 
I II Ш IV 


Р = Гапа П аге diastereomers and П and Ш are enantiomers. 

Q= and IV are mesomers and are optically inactive. 

В = Гапа Ш can be interconverted by a base catalysed isomerisation. 
5 = only Гапа IV are HIO, cleavable. 

T =I and Ш are D — sugars and II and IV are L — sugars. 


(a) Q, R/ T (b) P, R[ T (c) Q, S, T (d) P, Q, S 
8. Three molecular ionic states, P — R, are possible for the amino acid histidine. Identify the correct choice of pH 

values, respectively, for the observation ofthe ionic states P — R. 

O O O 
e | По Ф 1 o 
H3N-CHC—OH H,N-CHC—Ó HjN-CHC—O 
CH, CH, CH, 
e ® 
H S^, S H-N А, 
"-NH V-NH V-NH 

(a) PatpH 1 :QatpH I2: RatpH 7 (b) Pat pH.7; Q at pH 1L; Rat pH 12 

(c) P at pH 12; QatpH 7; RatpH 1 (d) P at pH 12; Q at pH 1; R at pH 7 
GATE 2005 
9. The pK, values for the three ionizable groups X, Y and Z of glutamic acid are 4.3, 9.7 and 2.2 respectively 

Н, Н 
СОНС —C——-COH 
X | Z 
+NH, 
Y 

Theisoelectric point for the amino acid is 

(a) 7.00 (b) 3.25 (c) 4.95 (d) 5.95 
10. contain a Statement with a Reason and an Assertion. For each question, choose the correct answer from the 

following four choices. 

(a) Both Reason and Assertion are correct (b) Both Reason and Assertion are wrong 

(c) Reason is correct but Assertion is wrong (d) Reason is wrong but Assertion is correct 


Statement: D — Glucose and D — mannose give the same phenylosazone. 
Reason: Osazone formation results in a loss of the stereocentre at C, but does not affect other stereocenters. 


Assertion: D — Glucose and D — mannose are enantiomers. 


11. contain a Statement with a Reason and an Assertion. For each question, choose the correct answer from the 
following four choices. 
(a) Both Reason and Assertion are correct (b) Both Reason and Assertion are wrong 
(c) Reason is correct but Assertion is wrong (d) Reason is wrong but Assertion is correct 


Statement: Nucleosides are stable in dilute base but undergo hydrolysis in dilute acid. 
Reason: Nucleosides have an N — glycosidic linkage. 
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Assertion: N — Glycosidic linkage behaves like an O — glycosidic linkage which is rapidly hydrolyzed by aque- 
ous acid but stable in aqueous base. 


GATE 2006 


12. 


13. 


14. 


Match the following compounds with their respective classes. 


MS 
i CHO 
| 
О 
OH Me М „Н 
Ш IV. мА, 
М | 
H 


(a) I: Steroid; II: terpenoid; III: alkaloid; IV DNA base 
(b) I: terpenoid; П; steroid; Ш: alkaloid; IV: DNA base 
(c) I:terpenoid; II: steroid; III: DNA base; IV: alkaloid. 
(d) Esteroid; II: terpenoid; III: DNA base; IV: alkaloid. 
Identify the Correct set of stereochemical relationships amongst the following monosaccharides I-IV 


OH OH OH OH 
à OH О О ОМе оніо OMe 
OH OH OH OH 
OH OMe OMe OH 
OH OH OH OH 
I II Ш ГУ 
(a) Тапа П аге anomers; Ш and IV аге epimers 
(6) Тапа Ш are epimers; Папа IV аге anomers 
(c) Land П are epimers; III and IV are anomers 
(d) I and Ш are anomers; I and II are epimers. 
Select the correct pair of statements: 
(I) Complementary strands run antiparallel in a double stranded DNA. 
(II) The triplet codons, represented by the genetic code, are expressed by ribonucleic acids. 
(Ш) t-RNA carries the genetic information to the site of DNA replication. 


(IV)A nucleoside contains a ribose or deoxyribose and phosphate constituents only. 
(a) Тапа II (b) Папа Ш (с) Шапа ТУ (4) Тапа ТУ 
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15. 


16. 


17. 


18. 


19. 


Sucrose is converted to a mixture of glucose and fructose in a pseudo first order process under alkaline condi- 
tions. The reaction has a halflife of 28.4 min. The time required for the reduction ofa 8.0 mM sample of sucrose 
to 1.0 mM is 


(a) 56.8 min (b) 170.4 min (c) 85.2 min (d) 227.2 min 


The mono protonation of adenine (X) in acidic solution 


1 
NH; 


mainly occurs at 

(a) position 1 (b) position 2 

(c) position 3 (d) either position 4 or 5 

Treatment of the pentapeptide Gly-Arg-Phe-Ala-Ala, in separate experiments, with the enzymes Trypsin, 
Chemotrypsin and Carboxypeptidase A respectively, gives : 

(a) Gly-Arg + Phe-Ala-Ala; Gly-Arg-Phe-Ala-Ala; Gly-Arg-Phe-Ala+Ala 

(b) Gly-Arg-Phe-Ala-Ala; Gly-Arg-Phe-Ala-Ala; Gly-Arg-Phe-Alat+Ala 

(c) Gly-Arg+Phe-Ala-Ala; Gly-Arg-Phe-Alat+Ala; Gly-Arg-Phe+Ala-Ala 

(d) Gly-Arg + Phe-Ala-Ala; Gly-Arg-Phe+Ala-Ala; С1у+ Arg-Phe-Ala+ Ala 


In the reaction, 
| 
| —%3 

— — —» (X) + Acetone + 2 Formaldehyde 

H^, О 
Compound X is 

O 
CHO | 
H O H 
H 
OIN (b) “усно (с) aL сно 
H 

O 
Oxidation of X with chromic acid gives 

COOH 

COOH | SUME 
H 
ol C ш Ok codwr (9 \-COOH 
COOH О 
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Cyanogen bromide (CNBr) specifically hydrolyses the peptide bond formed by the C — side of 
(d) serine 


GATE 2008 
20. i i 
(a) methionine (b) glycine (c) proline 
21. Inthe following reaction, 
ae HCN X + Y 
H ОН (2 diastereomers) 
CHOH 


D — Glyceraldehyde 


The absolute configurations ofthe chiral centres in X and Y are 
(c) 2R, 3R and 2R, 3S 


(a) 2S, 3R and 2R, 3R 
(d) 2S, 3R and 2S, 3R 


(c) 2S, 3S and 2R, 3R 


GATE 2009 
22. In the two steps reaction sequence 
F 
NO, Me i O 
w Д i НО” 
HN on MSS МҸ Ty] 
Ph 
the major product Y is: 
Me HOOC 
$_соон A 
ON NH ON NH 'Ph 
(а) 7 c (b) ^ S 
NO, NO, 
O NH, O Me 
ON O Ph ON O NH, 
(c) (d) 
NO, NO, 
23. In the reactions, 
--EhCHO D-glucose сое [Ү] 


[X] 


The major products X and Y, d are 
AS 
i M ESR, 
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"Td Me 
Ph 
o`“ O ET M „Ао О 
(b) О Ph and HO 
HO 
HO OH 
O Me O 
Ph Bed O E M X ОЎ О О Ме 
E 
Ph and 
(c) О ап о’ Me 
HO HO 
H Me, O 
Коо 
њо O Me o` d 
(d) HO and О 
НО Ме 
ОН НО 
САТЕ 2010 
24. The decreasing order of isoelectric point for the following @— amino acids is 
Lysine Alanine Glutamic acid 
(I) (II) (Ш) 
(a) 1» П> III (b) IIL2 17 HI (c) HI 7 1241 (d) I» III ^ II 
25. In thereaction sequence 
CHOH 
H O А 
— ———» — > 
OH // (ii) NaBH, CHI 
OH 
H 
the major products, [X] and [Y] respectively, are 
HO SK 
O 
HO О О 
(а) НО Lo and p 
MeO MeO 
HO HO 
HO E 
(b) HO O and ^ (y M 
MeO MeO 
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HO SK 
HO O 


O O O 
(c) HO and HO 
OMe OMe 
HO HO 
но P ai 
O O 
(d) HO and О 
OMe OMe 
GATE 2011 
26. The sequence of an mRNA molecule produced from a DNA template strand with the composition 5'— 
AGCTACACT-3'1s 
(a) 5'-AGUGUAGCU-3' (b) 5-ОССАОСОСА-3' 
(c) 5'-AGTGTAGCT-3'(d) 5S-TCGATGTGA-3' 
GATE 2012 
27. | Number of thymine residues in a 5000 kb DNA containing 23% guanine residues is: 
(a) 2.70 x 10° (b) 2.70 x 107 (c).1.35. x 10° (d) 1.35.x 10" 
28. Adisaccharide that will not given Benedict's test and will not form osazone is 
(a) maltose (b) lactose (c) cellobiose (d) sucrose 


29. — Theacidcatalyzed cyclization of 5 — ketodecan— 1,9 — diol is given below 


p = TSA, benzene, heat 


HO ОН ——— — ———————————— — — Spiroketal 
YORE SY (p— TSA = p- toluene sulfonic acid) 


O 
The most predominant sprioketal is 


О О 
О О о-До 
: x К Y А Ц” А t 


GATE 2013 
30. The correct sequence of the amino acids present in the tripeptide given below is 
Me Me Me OH 
O 
H 
N од OH 
HN ` N 
O С ia О 
oH 


(a) Val - Ser - Thr (b) Val — Thr - Ser (c) Leu- Ser- Thr (d) Leu- Thr- Ser 
GATE 2014 


31. The major product of the following reaction is 
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вены 
1. ERAI NaOH 
2. нано  — H,O 
O 
(a) MeO t М 50 (b) MeO \ \ OMe 
MeO MeO 
©) Y (d) HO 
MeO H 


32. | Amongstthe Ыы the structure of guanosine is 


© 
Е 
© 
y me 
© 
< 
oO 


OHOH OH OH 
/=N li 
HN Z 
N NH 
| e dd 
N 
но. ы! NS le N^ NH, 
(c) Ө (d) (e 
OH OH OHOH 
GATE 2015 
33. The compound given below is a 
(Hirsutene) 
(a) sesterterpene (b) monoterpene (c) sesquiterpene (d) triterpene 
GATE 2016 
34. | Adisaccharide does NOT give a positive test for Tollen’s reagent. Upon acidic hydrolysis, it gives an equimolar 


mixture of two different monosaccharides, both of which can be oxidized by bromine water. This disaccharide is 
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OH OH 
HO eu 9 
НО 
@ HOW“ |0 () но oH 
o^ \ HO О О 
ОН НО 
OH OH 
OH 
OH OH 
O O 
HO HO 
HO HO 
OH OH 
HO | HO " 
(c) HO (d HO 
HO 
O O 
OH ОН Оң 
САТЕ 2019 
35. A tetrapeptide, made up of natural amino acids, has alanine as the N-terminal residue which is coupled to a chiral 


amino acid. Upon complete hydrolysis, the tetrapeptide gives glycine, alanine, phenylalanine and leucine. The 
number of possible sequences of the tetrapeptideis : 


GATE 2020 
36. | Major product formed inthe given reaction is: 


acetone (excess) 


- - > 
aD - glucose = 


OH 
O 
Me ey NO Me 
a d O O O Me 


OH 
ee МОН 
(с) Ме i 
O OH 
GATE 2021 
37. A correct example ofa nucleotide is: 
(a) DNA (b) adenosine monophosphate (AMP) 
(c) RNA (d) uridine 
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38. 


A tripeptide on treatment with PhNCS (рН = 8.0) followed by heating with dilute НСІ afforded a cyclic com- 
pound M and a dipeptide. The dipeptide on treatment with PhNCS (pH = 8.0) followed by heating with dilute 
НСІ afforded a cyclic compound М and an acyclic compound О. The CORRECT sequence (from N- to C- 
terminus) ofthe tripeptide is 


S S 
M= ех ке рз Сн бы is 
О IN Ph 
(a) glycine-phenylalanine-valine (b) valine-phenylalanine-glycine 
(c) glycine-tyrosine-valine (d) glycine-phenylalanine-alanine 
ANSWER KEY 


L @ 2. (9 3 @ 4 (9—5- 6 6 (* 7 D 
8 (a 9 (b 10 ( 1L (2 12. (b 134 (d 14 (а) 
15. ( 16 (5 17. (a вов (a- 20 .(a 21. а) 
22. (*) 23. (d) 24 (a 25. —d) 26. © 27 © 28. (д) 
29. (a) 30. (a 341 (о) 32. (d 33. (o) 934 (d 35. (4) 
36. (a 37. (b ^ 38. (a) 


(*) Hints & solution 
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HINTS & SOLUTION 
OH OH 
e 
HO ©, HO 9 < 
HO — Ho ‚ Mön — HO 
2. "ou SH OH OMe 
due to anomeric 
effect 
CH — OH H,OH 
CHO | i 
H OH OH 
H OH НО н oH HO — но | 
4. H——CH,OH H—— OH 
D-glucose CHOH CHOH 
D-fructose 
6. This reaction is an example of nucleophilic substitution and proceeds through addition eliminaton mechanism. 
R 
/ 
Put ce NH 
= 2 R—NI _ ES E NO, 
ET step "Fast step - step 
R.D.S. 
NO, NO, 
» О О 
| _ | Ам Ho 
18. | H Ketone formaldehyde 
O 
Me H О 


<. М NO, n 
" + BYP one (6 D BR 
` O Ph 


NO, NO, 
Y: X con 
HN d О 
О ai 
NO, Ph H,O NO, 
МО» NOS 
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1. The major product Р of the following reaction is 
O 
Li, Liq. NH 
i a ёр) 
t-BuOH 
Ut-B 
O , О " O О u 
e е Ме Ме 
@) СХ (b) X © CY (d) 
NH, Ot-Bu 

2. lodo- lactonization of B, y — unsaturated carboxylic acid X with I, and NaHCO, gives 


OH 
ТТ 
X 
I I 
O O 
(a) Cho (b) Ova ©) CK (d) СС] = 
О 1 ^[ "| 


O 


GATE-2006 


3. Whichofthe statementis CORRECT about the mechanism ofthe following reaction? 


(СОСІ), Со 
(Суон DMSO 


Me 
©/ 
(a) DMSO react with alcohol initially to give ӨЕ m , which reacts with (COCI),. 


Me 
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|Reagent 
(b) (COCI), reacts with the alcohol initially to give (e which reacts with DMSO 


Me 
(c) DMSO reacts with (СОС), initially to give CI——S 


, which reacts with the alcohol. 
Me 


Me 
(d) (СОС), react with DMSO initially to give C_—O——S 


which reacts with the alcohol. 
Me 
4. Pick the major product P in the following reaction 
NH, (i) CbzCl, NaOH 
НО /^« COH O 
A Br 
(11) Br Гум 
[CbzClis PhCH5OCOCI] KHCO,, acetone, 40°C 
NH о 
Е 7 
(а) CbzO (b) БО 
№. I 
NHCbz m NHCbz 
= О Вг Ho = О 
oA. у Os 
O O 
5. 
benzene solution. Identify Q. 


Product P of the above reaction transforms to a product Q on treatment with n-Bu,SnH in the presence of AIBN in 
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Но 
Н 
(а) / H (b) -CH, (с) 


Су OH H CH, 


6. Theprodcuts P and О in the following sequence of reactions, respectively, are 


Li EtOH | > (i) O3 (1 equiv.) Q 

NH > (ii) -78°C, MeH/Me,S 

x 
Me 


COMe 
CHO 


DOM. SOS 
DOO REID, 


7. The reagent for selective reduction of the aldehyde group in О obtained in the above reaction is 


(a) H,,(Ph,P), RhCI (b) ((H,C); CHCH,), AIH 
(c) Na(CH,COO), BH (d) ПАН, 

GATE-2007 

8. The reaction, 


Liq. NH; 
+ 2Na + 2C,H,OH —— 35 + 2CjH;ONa 


is an example ofa 


(a) Birch reduction (b) Clemmenson reduction 
(c) Wolff— Kishner reduction (d) hydride reduction 
9. The result ofthe reduction of either (К) or (S) 2 — methylcyclohexanone, in separate reactions, using LiAIH, is 
that the reduction of 
(a) The R enantiomer is stereoselective (b) The R enantiomer is stereospecific 
(c) The S enantiomer is stereospecific (d) Both the R and S enantiomers is stereoselective 


10. In the reaction, 


Address : 50 Mall Road, Near GTB Nagar Metro Station Gate No 3, Kingsway Camp, Delhi 110009 
Contact Us : 9990382567, 9717373074, 8285815185 


QUANTA CHEMISTRY CLASSES | Reagent 


(X) + Acetone + 2 Formaldehyde 


Compound X is 


о CHO | o 
H O H 
@) o (b) e сво (с) (d) 9^ 
О H 


11. Oxidation of X with chromic acid chiefly gives 


COOH H 
COOH | KOR 
H 
(a) б о О cage Nw Уя COOH 
COOH О 


GATE-2008 
12. The major proeduct of the following reaction is 


reece (i). Маа. МНУТНЕ, 40C 2 
a (ii) HO* 

В (b) I TA 

(e) NK ФД \ 


13. The compound that is NOT oxidized by KMnO, is: 


Me 
Me Me Me Me Me OH Me 
Me H Me OH 
(a) A (b) ( D (c) A (d) í D 
N N 


14. The major product of the following reaction is 
Ti(O-'Pr) 4, L-(+)-diethy] tartarate 


—————————»„() 
"d on t-BuOOH, CH;CL, —20°С 
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15. The major product P of the following reactions 1$ 


O O (i) ion , Н”, A 
EtO Me (р) 
(ii) MeMgBr (excess) 
(iit) НО" 
O OH OH O 
Me 
(a) EtO мМ (b) Me Me 
O O Me OH OF db 
(c) Me Me (d) Me Me 
16. The reagent X in the following reaction is 
(a) HO,CN = NCO,H (b) EtO,CN =NC—CO,Et 
(c) EtO,CH = NCO,Et (d) (Ус <) 
17. The major product ofthe following reaction is: 
H,,PtO,(cat.) 
ee SSS 
AcOH, room temperature 
CO,CH, 
(a) (b) (c) (d) 
H H CO,CH 
COCH; CO,0 „СН; CO,CH, 


GATE-2009 
18. Inthe reaction 


О, 
“B-D 
1. О 


РР [| 
2. CH;COOH 
the major product X is 
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D D D D D 
(a) = ъ FF (© = (d) = 
Ph H Ph D Ph D Ph D 


19 eaction of m-menthylanisole with lithium in liquid ammonia and t-butyl alcohol at -33?C generates compound X as 
the major product. Treatment of the compound X with dilute sulphuric acid produces compound Y as the major 
product. The compounds X and Y, respectively, are 


OMe O OMe O 
жере е ө 
Ме Ме Ме Ме 

ОМе О ОМе О 
(с) O and O (d) ре and Ye 
Me Me Me Me 


20. Inthe reaction sequence 


H (1) LDA.-50?C 
PhSeCl H50», 50°C 
або 
О (2) LDA,—50°C 
H Mel 


the major product respectively, are: 


Me 
H W.SePh H H 
(a) О and о (b) Ө 
О O O 
H H 
Me 
H Me Me 
ul SePh = = 
(c) O and O O 
О О О 
Н н н 
21. Inthe reaction sequence the major products X and Y, respectively are 
O 
7 PdCl, CuCl H,SO, 
ых 
оно TUN [Y] 
DMF 
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O O 
OH H 
CHO CHO E 
and | (b) and 
OH 
O O 
O 
and (d) cud OX 
O O 
O 
GATE-2010 
22. In the reaction, 
HNO 
ee É _mCPBA , [X] 
O 
the major products, [X] and [Y], respectively, are 
(a) O and COOH (b) and COOH 
COOH 07-0 COOH 
O 
(c) and (d) O and 
07 O COOH n COOH 
23. In thereaction sequence 
CHOH 
H O А 
Ъ— ———— 
OH Y/Y (ii) NaBH, [X] CHI 
OH 
H 
the major products, [X] and [Y ] respectively, are 
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HO SK 
O 
HO О О 
(а) wets and С, 
MeO MeO 
HO HO 
HO ы 
(b) HO O and ^ (y P 
MeO MeO 
HO SS 
HO О 
О О О 
(с) НО and 97270 
OMe OMe 
HO HO 
Ho A? 
O O 
(d) HO and О 
OMe OMe 
GATE-2011 
24. — Inthe following reaction 
Me (1) 2 eq. n-BuLi 
N Ts -78°C to 0°C 
ү» ——H y 
| (п) DMF 
H 
the major product [X] is: 
O CHO О 
Ме 
Ме 
(с) oe (d) 
CHO 
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25. The mosjt appropriate sequence of reactions for carrying out the following conversion 


со-Оо 


(а) (i) Peracid; (ii) H^; Gii) Zn/dil. НСІ 
(b) (i) Alkaline KMnO ; (11) NalO,; (iti) NH /KOH 
(c) (i) Alkaline KMnO ; (ii) H*; (ati) Zn/dil. НСІ 
(d) (i) O,/Me,S; (ii) NaOEt (ш) N,H,/ KOH 
26. — Inthe following conversion 


(i) Ed ав | 
= Li 
OSime,Bu' 2 


Me yA 
сх (ii) y У  C04Me, HMPTA 
e 


the major product [X] is: 


[X] 


OSiMe,Bu! 
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OH 
In — 
Mest CO Me 
d NE Me 
@ ^o : 
OSiMe;Bu' 
27. Inthe following reaction, 
* = 
SMe,I 
(i) KO ‘Bu 
_ [ X] 
О (11) Raney Ni, EtOH 
Me 
the major product [X] is: 
SMe Me MeS 
(а) wh (b) ge Ф (c)-07 > аў (d) Ast J 
Me Me Me Me 
GATE-2012 
28. Identify the product from the following reaction 
H 1.9 – BBN (1 eq) 
Product 
“Ny 2; H305, NaOH 


H H 
(a) ГА = =; ОН (b) e ` 
н н ОН 
H H 
ere / сй / OH 
(c) yis (d) 
H H 
29.  Inthereaction given below, identify the product 
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1. CH;-CHMgBr, THF 
Product 
2.H30* 


O 3. excess CH4C(OMe),, p-TSA, heat 


(p- TSA - p- tolueneulfonic acid; THF - tetrahydrofuran) 


N 
(a) OC(Me)(OMe), (b) О 
NNS 
OMe 
O OMe 
(c) (d) == 
\ OC(Me)(OMe), 
30. The oxidant X used in step 1 is 
(a) CrO, (b) OsO, 
(c) NalO, (d) m— CPBA followed by NaOH 
31. The product is 
О HO О 
О 
@) AN (b) SO (o) eT (d) 
H H H 
GATE-2013 
32. The major product formed in the reaction given below is: 
O 
1. Me,CuLi, ЕО 
ы— 
2. H40* 
НО, „Ме Ме, JOH m n 
(a) (b) (c) ge (d) Ue! 
Me Me 
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33. The major product X formed in the reaction given below is 
HO OH 


2, 2 — dimethoxypropane 


"ОН p — toluenesulfonic acid 
(catalytic) 
OH 
HO Me 
^ M- OH 
Me 
AMO HO NO Me 
(a) (b) X 
Me 
OH : 
Me Me 
Me 
О О "Ny 
O 
4 
(с) "ЧОН (d) | 
OH 
OH 
GATE-2014 
34. — Тре overall yield (in %) for the following reaction sequences 
a Jt | 
MeMgBr Jone's reagent Ph-CHO aq. NaOH P" 
Ph-CHO ———* Ph ^ Me —— Ph Me | кт 
90% 80% 80% 
35. The most suitable reagent combination to effect the following conversion is 
OBz OBz 
OH 
| OBn | OBn 
O O 


(a) (1) NaH, CS,, then Mel; (п) Bu,SnH, AIBN, C,H, Reflux 

(b) (i) L, PPh,, imidazole; (ii) H,, 10% Pd-C, AcOH, high pressure 
(c) (1) Me,SiCl, pyridine, DMAP; (ii) Bu,SnH, AIBN, C,H, reflux 
(d) (1) MsCl, pyridine, DMAP; (ii) LiAIH,, THF, reflux 


36. The major product formed in the following reaction is 
H 
ue 
Ph  H5O, 
Ph E ч 
SePh heat 
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QUANTACHEMISTRYCLASSES м 


> D D 
ME (b) b © AX Ph ж 


37. The major products X and Y formed in the following reaction sequence are 


I X СОН умон Cbz-Cl (1 equiv.) 
te NH, H,SO, aq. NaHCO; 
COH COH 
(a) X= LY X, di HN 
MeO в MeO | 


Cbz 
СОН CO,Me 
X= Y= 
Cbz 
CO,Me CO,Me 
HO NES CbzO yu 
CO,Me СО5Ме 
«х- NHMe N NHMe 
HO CbzO 
GATE-2015 


38. The mass spectrum ofa dihalo compound shows peaks with relative intensities of 1 : 2 : 1 corresponding to M, M 
+2 and M +4 (M is themass of the molecular ion), respectively. The compound is 


Br Br Me Cl 
Cl Cl Me 
(a) (b) (c) (d) 
Me Br Me Cl F 


39. The major products, K and L formed in the following reactions are 


OH NaH 
qo A i 
—_ 
H,C ouo Li) РЕСІ, CuCl, O2, H20 
О ОН 
(а) К= ДҮ L= =O 
H3C S Н.С 
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QUANTA CHEMISTRY CLASSES 


О OH 
Ia j 
K= uM. L= 
КНС - 
О 
її i 
— IM. = 
(с) К Н.С L HC 
^ OH 
ox LI Ke, Lox 
Н.С < Hc 


|Reagent 


GATE-2016 
40. The most suitable reagent for performing the following transformation, is 
O | ý O | < 
N3 NH, 
(a) ПАН, (b) EL; Pd/C (c) PPh,, H,O (d) Li, Lig. NH, 
41. The major product S and T formed in the following synthetic schemem, аге 


(i) FRO" os а Ь_ OF у D-(—)-diethy] tartrate (T) 
— a 
шумча ST LiAIH4 t-BuOOH, Ti(O'Pr), 


Much cM ch 
ELE 


Among the following, the transformation(s) that can be accomplished using umpolung concept is(are) 


H 


42. 
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QUANTACHEMISTRYCLASSES м 


O 
Fog, a Д2 @ 


О 
T D 


H 


O 
HCIo———Hn == rd i 


OTr О | 
К ТИШ a 


(Tr = trityl) 
(a) (1) and (ш) (b) (1) and (iv) (c) (11) only (d) (1) and (i1)] 
43. The major product formed in the following reaction, is 


PhBr(1 equiv.) 


A Cat. Pd(PPh3), 
———» 
| KOAc, DMF 


O CH; 
h D Ph 
P > 
Ke b 
(a) (b) So < | (d) 
O CH, CH, OG Cis O CH, 
GATE-2017 
44. The mostsuitable reagenet for the following transformation is 
O O 
^ODD— ОО 
(a) Li/ Lig. NH, (b) PtO, / H, (c) LiAIH, (d) B,H, 
45. The major product obtained in the following reaction is 
о о 
MeO OMe 2, 2 — Dimethoxypropane 
(cat. p — toluenesulfonic acid) 
OH OH 
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4 оо 
MeOOC O О 
(©) (d) У 
OH 


46.  Forthe following three alkenes, 1, 2, and 3, the rates of hydrogeneation using Wilkinson’s catalyst at 20°C vary 


in the order 
CH, 
о 
| H 5 C-H; 
(a)1>3>2 (b)1>2>3 (c)2>1>3 (d)2>3>1 
47. The major product formed in the following reaction is 


PEN Ag CO, on Celite 
< ЧЕ 

HO OH Benzene reflux 

O 


(a) =C (b) ELY, (c) аќ (d) onc. Lon 


48. Hydroboration of 2—butyne with (C,H, ,),BH yields the intermediate U, which on treatment with I, апа МаОМе 
at —78°C, gives product V. The structure of U and V are 


НС ^ ВСН), НС СН, 


(a) U= \ * V= j | 
н сњ H CHi 
HC СН, нс CH; 
V 
Нн В(СН) H СҢ 
HC _ B(C6H11)2 Нс СН 


(с) О = У = 
CH; H СН; 
HC СН, Н.с СҢ 
(d) = 
Н ВСНи) H Сн; 
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|Reagent 


QUANTA CHEMISTRY CLASSES 


GATE-2018 
49. The enantiomeric pair, among the following is 


CH; CH; 
H Cl H H 
S « _/ 


(c) 


50. The major product in the following reaction sequence is 


(i) mCPBA, NaHCO, 
MeO Е 
(11) NaOH, НО 


/ —<“ ^^ >” 


(iii) Т», KI, NaHCO, H,O 
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QUANTA CHEMISTRY CLASSES К Reageent 
51. The major poduct formed in the following reaction sequence 1s 


O 
L, | (1) CF;CO,H 


(11) BH (1 equiv) 


CO,Me 
CH, CH; HO 
Ph ZF NV | 
Q^ | бн (b) 
X Y OH 
O 
(c) (d) 
CO,Me 
OH 
GATE-2019 
52. Character table of point group De is given below 
Dg E 2Cg«2Cyy 2С; С 4C, aC, 
A, | а 44 1 1 1 1 1 
А. |b 1 1 1 1 h i 
В, р yt 1 —1 1 1 ] 
ва -l 1 —1 "w^ -1 1 
E le J2 0 5 2 0 0 
E,|f 0 —2 0 k 0 0 
E |gs -J2 0 46 2 0 0 
Value of (a+b+c+d+et+f+g+h+i+j+k) is equal to 
53. Inthe following reaction sequence, the products P and Q are 
O 
1. (CH3)2 Сша Н202 
2. PhSeBr >P >Q 
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QUANTACHEMISTRYCLASSES м 


O O O O 

PhSe SePh 

(a) P= a (b) P= ;Q- 
CH; CH; CH4 CH; 

HO CH; HO CH; HO CH; Нс о 

(c) P= ;Q- B (d) P= ;Q- Я 
ОН 
54. ое following reaction sequence, the products P and Q are 


I 
СК Pd(OAc)9 (cat.) 
PPh3 1. LiAIHA, ether 
N Ag CO3 >P 2. Ас20, Et3N И Q 
h DMSO, A 
à CN 
CN CN 
(a) P= xe ;Q- | s | 
| 


Ts СОСН» 
CN CN 
Ts СОСН» 


О 
CH, 


Ts 
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QUANTA CHEMISTRY CLASSES | Reagent 


O 
CN Ў—сн, 
NH 
(d) P= N ;Q= ( Ө 
| N 
Ts | 
Ts 
GATE-2020 
55. | Absolute stereochemistry of the given compound is: 
H 
as o 
OH 
(a) 4aS, 8aR (b) raR, 8aS (c) 4aS, 8aS (d) 4aR, 8aR 
56. | Major product formed in the following reaction is: 
H* 
————- 
‚\ Ме 
AH 
A Ме (b) HO 
O 
AH 
AMe (d) HO 
O 
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QUANTA CHEMISTRY CLASSES 
57. | Major product formed in the following synthetic sequence is: 


Me 


| сн, 
(1) Ме 
Li 
CH, THF, —78°C 
Ум 
(п) KH, 25°C, THF, 18-crown-6 


Me 


Me O 
Me 
CH, Me O Me 
X. 22 
(а) Ме (b) Me Me 
O Me 
Me Me 
Me 
Me Me 
c)M d 
(c) Me | (а) О 
Ме’ `Ме Ме Ме 


САТЕ-2021 


|Reagent 


58. Inacompany, 35% of the employees drink coffee, 40% of the employees drink tea and 10% ofthe employees 


drink both and coffee. What % of employees drink neither tea nor coffee? 


(a) 35 (b) 25 (c) 15 (d) 40 
59. Inthe following reaction sequence 
Br 
o0 o^ | ENS 
2 
(i) sec-BuLi, THF N 
Ta M 
(п) ZnCl, Pd(PPh3), 
THF 
the major products P and Q, respectively, are: 
o o^ 
o o^ 
(a) and 
"d 
ZnCl OON 
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Кер! 


=N 
СІ 07707 № 
"OO - 
(с) (d 3. (с) 
(а) (d 10. (b) 
(D 16. (d 17. (o) 
(D 23. © 24 (с) 
(c) —30. (b) 31. (а) 
оз -(b 38. (а) 
(b 44. (a 45. (b) 
(a) 51. (d 5. (9) 
(a) 58 (*) 59 (С) 
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ANSWER KEY 
4. "(d 5. 
ии @ Iz 
18. (с) 19: 
25. (d) 26. 
32. @ 33. 
39. (b) 40. 
46. (b 47. 
53. (® 54. 


e 


(c) 
(c) 
(d) 
(a) 
(c) 
(c) 
(c) 
5) 


(57.6) 


(c) 
(d) 
(c) 
(a) 
(a) 
(d) 
(d) 
(*) 


|Reagent 


QUANTACHEMISTRYCLASSES м 


HINTS & SOLUTION 
(0 
ы зе ei on Ph H, . Hon es 
53Sol. к сњо? 
О 
Syn Elimination of 
Selenoxide Me 
(Q) 


ex 
N Intramoleculer Heck coupling with isomerigation 
Ts of double bond 
CN 
|| сем 
54. 4801. ex ble 
N 


Ts 


/ 
Lnpd 4 Н 
^p СМ NC Syn B-Hydride 
LnPd А 
ex Carbopalladation Elimination 
——— _———ъ» 
М 
М | 
| Ts 
Ts 
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adu. 
NH, 
> 
—CN into N- prem. 
N —CH,NH, N 
| | i 
T T T 
y S 5 (О) ^? 


Fix 3" priority and rotate 1, 2 and 3. 
12 93 (anticlockwise) 


So, configuration of 4a centre is S. 


H 


Similarly, here fix I“ priority and rotate 2, 3, 4 
then rotate | -» 2 — 3 (clockwise) 


So, configuration of 8a centre is R. 


Address : 50 Mall Road, Near GTB Nagar Metro Station Gate No 3, Kingsway Camp, Delhi 110009 
Contact Us : 9990382567, 9717373074, 8285815185 


UANTA 7 


CHEMISTRY CLASSES 
GATE-2005 
l. The major product P ofthe following reaction is: 
CH; 
A 
———9 Р 
,, dark 
‘CH; 
CH, Br 
H4C Br CH; Н.С Br HC XT 
(a) у (b) ^V (c) d 
Вг ХСН: ( ) Br Br 
Br CH, 
2.(a) Inthe following sequence of reactions, the major prdocudt Q is: 
Е (i) NaNH, (i) H5, Pd 
вр ЖО 
(ii) furan (ii) H* 
/ \ p 
2 хо 
Ме 
Ме 
2.(b) The major product on sulphonation of О with H,SO, at 160°C is: 
Pu, ЗОН 
(a) HOS (b) 
SO3H 
FA 
(c) (d о 
SO3H 
GATE-2006 
3. Predict the major product P in the following reaction 
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NH, 
Me (Qr. Me 
O Me 
(a) (b) a 
Me Me 
OH Me OH Me 
Me 
(c) (d) 
Me CH, 
OH Me 
GATE-2007 
4. The major product (X) of the monobromination reaction is 


„сх 
(а) Bic Y (b) fsc Br 


Br Br, СН, 
d 
© TER (d) 
5. The major product obtained upon treatment of compound X with H,SO, at 80°C is: 


uo ^ 
e YO 9X) о ~~~ e^ 


N ) 


—— (X) — (Y 
sm benzophenone ~ (Y) 


(X) and (Y) respectively are 
(a) ': CH, and cis 1, 2 — dimethylcyclopropane 
(b) *: CH, and cis 1, 2— dimethylcyclopropane 
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(c) ': CH, anda mixture of cis/ trans 1, 2 — dimethylcyclopropane 


(d) ^: CH, anda mixture of cis/ trans 1, 2 — dimethylcyclopropane 


GATE-2008 


7. 


10. 


11. 


12. 


In the carbylamine reaction, К — X is converted to В — Y via the intermediate Z. В — X, К — Y and Z, respectively, 
are 

(a) К - NH, В — NC, carbene (b) R- NH,, К - NC, nitrene 

(c) R- NC, R- NH,, carbene (d) R - OH, R - NC, nitrene 

The photochemical reaction of 2 — methylpropane with F, gives 2 — fluoro – 2 — methylpropane and 1 — fluoro — 
2 —methylpropane in 14:86 ratio. The corresponding ratio of the bromo products in the above reaction using Br, 
is most likely to be 

(a) 14 : 86 (b) 50: 50 (c) 1:9 (d) 99:1 

The major product ofthe following reaction is 


porum О (i) Hg(OAc);, НО, THF 
oe Gen 
О 
@ Ho. л. m (b) но. ON 
О 
(с) P NR (d) ЖЖ 
ОН 


ОН 
In the following compound, the hydroxy group that is most readily methylated with СН М. is: 


q р 
HO ОН 
НО Ју 
О 
HO 
(a).p (b)q (c)r (4) 


The most appropriate sequence of reactions for carrying out the following transformation. 


OO 


(a) (1) O,/H,O, (11) excess SOCL/pyridine; (iii) excess NH; (iv) LiAIH, 
(b) (i) O,/Me,S; (ii) excess SOCI, /pyridine; (iii) LiAIH ;; (iv) excess NH, 
(c) (1) O,/H,O,; (п) excess SOCL/pyridine; (iii) LIAIH ;; (iv) excess NH, 
(d) (i) O,/Me,S; (ii) excess SOCI/pyridine; (iii) excess NH; (iv) LiAIH, 
The major product ofthe following reaction is 


(i) BH-THF 
—————— 
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| Intermediate 


QUANTA CHEMISTRY CLASSES 
Me Me Me 
JOH OH O 
(a) (b) (c) (d) 


The reactive intermediate I and the product P are 


(a) carbene and H (b) radical and ZN QA 
(с) carbene and У „ч „ч (d) radical and "Na 


GATE-2009 
14. The major product X (based on the preferred conformation) in the reaction 
OT: 
н 915 
KH гае 


OTs 
b) ee (c) CIO (d) oe 
О ОН 


е 
m 


(a) 


O 
15. Inthe reaction sequence, 
O 

Me 

NH,OH H5SO, 

90% [ү] 70% А 
[X] 
the structure ofthe major product Z and the overall yield for its formation from the ketone X, are 
| | 
О О 
Мех Ме 
and 80% (b) and 63% 


(a) 
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O H O H 
Me / Ме 4 
апа 63% (9) апа 80% 

САТЕ-2010 

16. In the reaction, 

AM NH, 
HNO, 
— —» [Х] 
OH 
the major product [X] is: 


O 
CHO 
(a) (b) (с) ol (d) mo 


17. In the reaction 
(i) ВН; [x] 
МОС COH (ii) H* 
Me 
the major product [X] is: 
ird > 
(à) pd ©) ©) @ Oh 
O O O O O О О О 
18. In the reaction, 
SnCl 
а + K] 
the majorproduct [X] is 
(à) a ©) AS (c) E a 009 PS 
Cl Cl 
GATE-2011 
19.  Inthefollowing reaction, 
Me 
H^ 
— [X] 
O 
Me 
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QUANTA CHEMISTRY CLASSES | Intermediate 
the major product | X] 1s: 


Me Me 
a) „СО (b) 
Me OH Me 
Me Me 
Me Me 
(d) 
HO 
20. — Inthe following reaction, 
"Bul, AIBN AIBN 
ae aa ag E: 
Toluene, heat 
the major product [X] is: 
a) Ау (b) » $ (c) C XC ICT) 
Me Me 
GATE-2012 


21. Identify the most probable product in the given reaction 


Q,/benzoyl peroxide 
M ЗЕ Product 
OOH 
OOH 
OOH 
a) (b) (c) (d) 
OOH 


GATE-2013 
22. | The major product formed in the reaction given below is: 
O 
1. NaOH, Вг» 
__—— >» 
2. H40* 
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un Ї  Á—ÓÁ—— 


CI 
"$0 „С ©) 
СООН CONH, oem 


23. | The major product formed in the Beckmann rearrangement of the compound given below is: 
Me oH 
н / М 1. TsCl pyridine 
м— 
S 2. H40* 
ме Ph 
O O O O 
H NHMe H NHMe H HN“ H нх 
@ 7 ъ ж © N мо BW 
Mé Ph Md Ph Mà Ph Md РЬ 

24. The major product formed in p Ки given € y 


©. 


conc. H,SO, 
—————À 
Q 


ОМ MeO 
CI О С) OMe $ О C) NO, 


(a) e C3 (b) P CY 
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Me MeO 
9 P C] NO; O " C) NO; 
(с) (2 C (d) P C 
MeO 
OMe Me 
24. The major product formed in the reaction given below is 
CIO NaNO,, aq. HCI 
—————— 
0— 5°С 
NO, OH 
NO, OH 


GATE-2015 
26. The major product formed in the following reaction is 
Me Адо,0, МаОАс 
——————- 
2 Ph H,O 
S 
Y 
Me Me Me Me 
(a) AN (b) CY (c) Сї (d) CX 
OH O 
GATE-2016 
27. The following synthetic transformation can be achieved using 
О О 
МН 
——>» 

Reagents: 

(p) (i) NH,OH/H', (ii) H,SO, 

(q) NH,/H* 

(г) @) МН,ОН/Н', (ii) NaOH 

(a) p only (b) p and а (c) qandr (d)ronly 
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GATE-2020 


28. Major product formed in the following transformation is 
O OEt (i) Zn 
ке —— = 
Ta CHO 
HC (ii) 
НС Ме 
(а) LX? (b) DX? 
a 
o^ 0 g^ 9 
EtO4C Me 
— 
© DK? (d) ДА) 
О o^ O 


ANSWER KEY 


L (d 2. 6 3. @ 4 —()- 5s © $6 «d 7. (a 
8. (d 9% (d 10 (b пор (b в \@ 14 (Ы 
15. (b 16 (5 17. в © БО 20- (c) 21. (с) 
22. (а) 23. (d 24 (a^ 25. (d 26 —(d- 27. (b 28 (9 
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HINTS & SOLUTION 


OEt O 


Os LOEt Os ОЕ o O 
pu £n. —————— A Senn m ,H 
O H — C 
Br ZnB ӨМ C-H Т) 


28 Sol.: 
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UANTA 


CHEMISTRY CLASSES 


SPECTROSCOPY 


GATE-2005 


1. 


'H NMR spectrum of [18]- annulene shows 

(a) Only one peack at 6 7.2 (18 H) 

(b) Only one peak at 6 5.0 (18 H) 

(c) Two peaks at 6 9.0 (12 H) and ё — 3.0 (6 H) 
(d) Two peaks at 5 9.0 (6 H) and 6 — 3.0 (12 H) 


2. An organic compound having molecular formula C.H, О, exhibits the following peacks in IR and 'H NMR 
spectra. 
ІК : 1720 (стг!) 
'H NMR : 6.95 (1H, d, J = 8.5 Hz) 5.90 (1H, d, J = 8.5 Hz), 4.53 (1H, q, J = 6 Hz), 
1.41 (ЗН, d, J = 6 Hz), 1.20 (ЗН, s), 1.15 (ЗН, s) 
H3C а Н.С 
Н “ i H “ 
О О O O 
H Н.С 
Н.С О 
H3C ES vin 
(c) «| eu 
H4C O O CH; 
H O CH, 
GATE-2006 
3. Match the compounds т List-I with the stretching frequencies (ст!) of the principal functional groups given in List- 


List-I List-II 


H 

(1) сү @ 2240 
L H 

(2) т (ii) 1795 
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Cl 
(3) Тт (ii) 1750 


(4) М ZN (iv) 1725 
(v) 1695 
(a) 1-11, 2-iv, 3-1, 4-v (b) 1-11, 2-1у, 3-1, 4-у (c) l-iv, 2-v, 3-ii,4-i (d) 1-х, 2-iii, 3-v, 4-1 
4. Which of the following set of characteristic NMR signals iwll be compatible with the structure of P in the above 
reaction? 


(а) 87.18 (d, J = 6 Hz, 2H), 7.01 (d, J = 6 Hz, 2H), 6.41 (d, J = 18 Hz, ІН) 
(b) 87.11 (d, J = 6 Hz, 1H), 7.10 (s, 1H), 7.09 (t, J = 5 Hz, ІН) 

6.94 (d, J = 5 Hz, ІН), 6.41 (d, J = 17 Hz, ІН) 
(с) 87.18 (d, J = 6 Hz, 2H), 7.01 (d, J = 6 Hz, 2H), 6.35 (d, J = 9 Hz, 1H) 
(d) 87.11 (d, J = 6 Hz, 1H), 7.10 (s, 1H), 7.09 (t, J = 5 Hz, ІН), 

6.94 (d, J = 5 Hz, 1H), 6.35 (d, J = 10 Hz, ІН) 


GATE-2007 
5. Match the structure in List — I with the coupling constant | ни Hz) | given in List—II 
List- I List — П 
Br Cl 
(1) 0 (i) ~1Hz 
H H 
Br 
(2) = (ii) ~ 10 Hz 
H Cl 
Br H 
(3) = (ii) ~ 15 Hz 
Cl H 
(а) 1 - (0,2 - Gi), 3 — (iii) (b) 1 — (ii), 2 — Gii), 3 - (1) 
(d) 1 — (iii), 2 — (ii), 3- (1) (d) 1 — Gii), 2 - (1), 3 — (11) 
6. Match the observed principal absoprtions in the visible spectrum shown List — I with the bond show this absorp- 
tion in List — II 
List — I List — II 
(1) o> (i) C-C 
Q)noc (ii) C- O 
(3) nw (ш) C=O 
(4) п.л (iv) C=C 
(a) 1— (i), 2 - (ii), 3 — (11), 4 — (iv) (b) 1 - (0, 2 — (1), 3 — (1), 4 — (1v) 
(c) 1 - (1), 2 —(1), 3 — (iv), 4- (ait) (d) 1 - (iv), 2 - Gi), 3 — (11), 4 — 1) 
7. Among the isomers С, Н, shown, 
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даа 


the isomer that can be identified uniquely by mass spectrometry alone is: 


(a) P (b) Q (c) R (d) 5 
8. The direction ofrotation ofthe following thermal electrocyclic ring closures. 
о-о (-cCo-CJ-05 
respectively is: 
(a) Disrotory, disrotatory, disrotatory (b) Conrotatory, conrotatory, conrotatory 
(c) Disrotatory, disrotatory, conrotatory (d) Disrotatory, conrotatory, disrotatory 
GATE-2008 


9. The IR stretching frequencies (стг!) for the compound X are as follows: 3300 —3500 (s, br); 3000 (m); 2225 
(s); 1680 (s). 


O 
H 
CN OH 
The correct assignment of the absorption bands is: 
(a) Уон) = 3300 —3500; (сн) =3000; Veen) = 2225; Vico) =1680 
(b) You = 3000; v (сн) — 3300 —3500; Ұс 2225; Vico) =1680 
(с) Уюну= 3300-3500; У сн) = 3000; У ску = 1680; со = 2225 
(d). Уон) = 3000; сн = 3300 – 3500; Vien) 7:1680v со) = 2225 
10. The most probable fragmentation observed in the electron impact ionization (EI) mass spectrometry is: 
(a) (b) о 
а 
+ Н,С==СН + H,C—=CH 
Ph * d uo s А í 
O O 
e 22 
(c) ee + * CH; (d) "n + HC = “СН, 
11. The product P shows ‘m’ апа ‘п’ number of signals in 'H and PC NMR spectra, respectively. The values of ‘m’ 
and ‘n’ are 


(am-3andn-2  (b)m-2andn-3 (c)m=2andn=2 (d)m=4andn=3 
GATE-2009 
12. The number of signals that appear in the broad-band decoupled ^C NMR spectrum of ortho-, meta-and para- 
dichlorobenzenes, respectively, are 
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(a) 3, 4 and 2 (b) 3,3 and 2 
(c) 4, 4 and 2 (d) 3, 4 and 4 
13. Inthephotochemical reaction 
hv 
TEM [Х| 
MeO Me Sem 
formation ofthe compound X can be inferred by the disappearance of the Н NMR signal at 'Н NMR spectrum of 
the starting material: 
69.7 (1H, s), 7.8 (1H, d, J = 8.0 Hz), 7.1—6.8 (2H, m), 3.9 (3H, s), 2.5 3H, s) ppm] 
(a) 69.7 ppm (b) 67.8 ppm (c) 63.9 ppm (d) 82.9 ppm 
14. Compounds Y and Z, respectively, are 
O 
O 
(a) ТУ Y and 
HO 
O 
O 
> ГҮ Су“ 
О О 
(с) and OMe 
HO 
|| О 
OH 
(d) ГҮҮ апа yof Үү 
О 
15. Compound Y апа Z can be differentiated by carrying out basic hydrolysis, because 
(a) Y produces 4-methylphenol and Z is unaffected. 
(b) Y produces 4-methylpheno and Z produces 4-methylbenzoic acid. 
(c) Y is unaffected and Z produces 4-methylbenzoic acid. 
(d) Y is unaffected and Z produces 4-methylphenol. 
GATE-2010 
16. The metal — ion along with its oxidation state and the number of unpaired electron present are 
(а) Fe(II) and 4(b) Mn(II) and 5 (c) Fe(III) and 1 (d) Fe(III) and 5 
17. The complex is 
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(а) Гма(н,о,)] (6) [Fe(CN),} (© [Fe(H,0),  @ [Fe(H,0), |" 
Common Data for Q. 50 and Q. 51 
An organic compound | X](C,,H,,O, ) exhibits the following spectral data IR : — 1720 cm! 


'H ММБ: 2.35 (s, 6H), 3.30 (s, ЗН), 3.83 (t, 2H), 4.42 (t, 2H), 7.07 (s, ІН), 7.58 (s, 2H) 
The compound [X] with an excess of MeMgBr gives a 1 : 1 mixture of compounds [Y] and [Z]. The compound 
[Z] exhibits the following 'H NMR data: 2.0 (bs, 1H), 3.30 (s, 3H), 3.56 (t, 2h), 3.70 (t, 2H) 

18. The compound [X] is: 


3— 


O 
(b) 


О О 
О o ud 
ру LR 


19. The compound [Y] is: 


O 


OH 
OH 3 
i ы and он ҸӘ and бон 
HO 
HO 
(c) and „О OH (d) Xr and „О OH 
GATE-2011 


20. The compound [X] is: 


е т О ме Ме О 

е е 

(а) Nr (b) ae Me (c) Br y Me (d) Mex A Br 
Br O Me О 


Ме 
21, The major product [У] is: 


О О 
Ме Ме Ме ОМе 
(а) сү (b) ме. Дом, (c) Meo ^ y^ Me (d) T 
Me e 


Me Me О 
САТЕ-2012 
22. Inthe proton decoupled PC NMR spectrum of 7 —norbornanone, the number of signals obtained is 
(a) 7 (b) 3 (с) 4 (d) 5 
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23. The ratio of relative intensities of the two molecular ion peaks of methyl bromide (CH Br) inthe mass spectrum 
is: 
(а) M*:(M«2) =1:3 (b) M*:(M»«2) 23:1 
(c) M*:(M+2)° =1:1 (d) M*:(M«2) =1:2 

GATE-2013 


24. The number of signals that appear in the proton decoupled °С NMR spectrum of benzonitrile (С.Н М) is 


25. Among the compound given in the option (a) to (d), the one that exhibits a sharp band at around 3300 cm in the 


IR spectrum is: 

(a)1,2—butadiene — (b)1,3—butadiene (с) 1 — butyne (d) 2 — butyne 
26. An organic compound Q exhibited the following spectral data: 

IR: 1760 ст" 


IHNMR:8(ppm) :7.2 (1H, d, J = 16.0 Hz), 5.1 (1H, m), 2.1 (ЗН, s), 1.8 (3H, d, J =7.0 Hz) 
PCNMR:ó(ppm)  :170(carbonyl carbon), 


Compound Q is 
О О 
ui dd VES 
(a) Si d wl 1 (©) |» qe CH OM 
Me Me MeO Me 
GATE-2014 


27. The correct order of IR stretching frequency of the C=C in the following olefins is 


O о 


(П) (III) 
(a) > П> III (b) II» III» I (6) II » >I (d) III 2 I 7 II 
28. The set of protons (underlined) in CH,CH,CH,OCH, that would exhibit different splitting patterns in high (500 
MHz) and low (60 MHz) field 'H NMR, is 
(a) CH,CH,CH,OCH, (b) CH,CH,CH,OCH, 


(c) CH,CH,CH,OCH, (d) CH,CH,CH,OCH, 


29. The product of the following reaction gave 6 line PC NMR spectrum with peaks at 6 175, 52, 50, 46, 37, 33 
ppm. The structure ofthe product is 


O 
hv 


————— 
MeOH 
№ 
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OMe 
-OMe 
OMe 
@ jy D NX (©) (d) 
OMe OMe CO,Me CO,Me 


30. Given the fact that 1, 3-butadiene has a UV absorption of 217nm, the absorption wavelength (in nm) for the 
conjugated system shown below is 


HO, 


HO Me 


(Use these absorption value for auxochromic groups: 
alkyl: +5; exo-cyclic double bond: +5; every additional conjugated C = C : + 30) 


31. The m/z value of the detectable fragment formed by McLafferty like rearrangement of the following compound in 
mass spectrometer is 


bd 
GATE-2016 


32. The total number of lines expected (due to spin-spin coupling of proton with fluorine and deuterium nuclei) in the 
ІН NMR spectrum ofthe following compound is 


H 
A 


Cl F 
GATE-2017 
33. The "C NMR spectrum of acetone — d, has a signal at 30 ppm as a septet in the intensity ratio 
(а) 06:15:20: 15:6:1 (6) 1:3:6:7:6:3:1 
(с)1:2:3:5:3:2:1 (d)1:3:7:10:7:3:1 
34. The spectroscopic data for an organic compound with molecular formula C,,H,,O, are given below. IR band 
around 1750 cm”. ' H NMR 6 7.3 (m, 5H), 5.85 (q, 1H, J = 7.2 Hz), 2.05 (s, ЗН), 1.5 (d, ЗН, J =7.2 Hz) ppm. 
the compound is 
(a) methyl 2 — phenylpropionate (c) 1 - (phenylethyl) acetate 
(c) 2—(phenylethyl) acetate (d) methyl 3 — phenylpropionate 
GATE-2018 


35. the elimination product of the following reaction is 
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CO 
im | 8 
‘in| CO(35 bar) 
| 453 К 
(a) 1, (b) СН; (c) CH,COI (d) L7 
GATE-2020 
36. | Major product ы in the following reaction sequence is: 
OMe (i) ил. NH}, t-BuOH 
> 
(ii) O4(1 eq), MeOH, Ме>$ 
690 O Me 
a)Me b ANAR 
e) e) Et EN CO,Me 
O Me 
Et № 
on Ape (d) "2% 
CO,Me 
GATE-2021 
37. Consider two rectangular sheets, Sheet M and Sheet М of dimensions 6 cm x 4 cm each. 


Folding operation 1: The sheet is folded into half by joining the short edges ofthe current shape. 

Folding operation 2: The sheet is folded into half by joining the long edge ofthe current shape. 

Folding operation 1 is carried out on sheet M three times. 

Folding operation 2 is carried out on sheet N three times. 

The ratio of perimeters of the final folded shape of sheet N to the final folded shapeofsheet Mis — 
(a) 3:2 (b) 5:13 (c)7:5 (d) 13:7 
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ANSWER KEY 


L © 2 (с 3. © 4 (d 5 () 6 (a 7. ©) 
8. (à 9% @ 0 A 1!L @ 12. (a 13. (a 14 (Ы 
15. (b) 16 (d 17 @ 18 @ 19. (b 20 (d 21. (Ы 
22. (b 23. © 24 (5 25. © 26 (a 27. © 28 (Ы 
29. (c) 30. (282) 31. (4D 32. © 33 (b 34 (b 35 (о) 
36. (9 37. (9 
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HINTS & SOLUTION 
Et Et Et 
OMe Lig. NH; OMe 0, O 
— > — O 
35. Sol.: t-BuOH a OMe 

Birch 

reduction 
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& PHOTOCHEMISTRY 


GATE-2005 
l. Order of reactivity of the following dienes X, Y and Z in Diels — Alder reaction is 
22 Ме 
E 2 27 
(X) (Y) (Z) 
(a)X >Z>Y (b)Y>X>Z (Y o X (d)X>Y>Z 
2. The major product Р of the given reaction is 
KH, THF 
/ ОН , P 
heat 
ENS 
АН 
АН AH 
H H S 
(а) H (b) (c) (d) н“ 
O О О 
3. The major product P formed їп the following photochemical reactionis 
O 
QT _w 
C C 
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„С 
(а) 
oO. 


GATE-2006 
4. Тһе most appropriate starting materials for one step synthesis of the cmpound (I) are 


O 
GOD 
Me 
O 


O 
Me Me 
А 
Ds и ol . 
O 


O 


O O 
( Me 
Cp 
(o) Me (d) T 
O O 


5. Select the correct classification in the following reaction from option I to IV gives below. 


Address : 50 Mall Road, Near GTB Nagar Metro Station Gate No 3, Kingsway Camp, Delhi 110009 
Contact Us : 9990382567, 9717373074, 8285815185 


QUANTA CHEMISTRY CLASSES | Pericyclic Reactions & Photochemistry 


(I) Conrotatory electrocyclic reaction (II) Disrotatory electrocyclic reaction 


(III) Valence isomerization (IV) [ , A, +, 2, | cycloaddition reaction 
(a) Land III (b) Папа IV (c) Папа Ш (d) Land IV 
6. Identify the major product P in the following reaction. 
Me Me 
hv 
| | t-Bu-OH р 
Me Ph Ph 
Me Me 
M 
Me К 
(а) d (b) | - 
Me Me 
Me, Me Me Me 
7 7 


е 
PL Ph 


7. Identify the major product P and Q in the following reactions from the list of compounds I to IV. 


hv/n-hexane 
——————— 


hv/n-hexane 
PhCOPh 


PhCOCH; 
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I II III IV 
(a) РТапа Q:II (b) P:ILand Q:III (c) P:IV and ОП (d) РТУ and ОШ 


8. Identify the major product P in the following reaction 


Q CHCH(CI(COCI _ 
——————————————њ- 
Et3N/0-5°C 


H o 
O O 
о [Иа whl fa, © (d) 
CH; Cl 


GATE-2008 


9. The reaction between X and Y to give Z proceeds via 


O 
Ph 
Суи о 
E. = 
Ph 
O pH О 
Y 


X Z 
(а) 4л — conrotatory opening of X followed by endo Diels — Alder cycloaddition. 
(b) 41 — disrotatory opening of X followed by endo Diels – Alder cycloaddition. 
(c) 4n — conrotatory opening of X followed by exo Diels – Alder cycloaddition. 
(d) 4л — disrotatory opening of X followed by exo Diels — Alder cycloaddition. 
10. The major products P, and P.,, respectively, in the following reaction sequence are 
Ф Ө H,/Ni 


EE M A 
Me—C=N—O + ме е — Р, но” P, 


H Cl 


Phe О 


NH OH 
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N-O O OH 
/ 
(c) wem Me and Me Sp Ум: 
Me Me 
Ps OH NH, OH 
| | 
(d) ме y "e and Me "Ме 
Ме Ме 
11. The products Y and Z are formed, respectively, from X via 
D 
=H 
| Y 
D 
D " d H 
dia B 
DOr — 
x H 
| Z 
% р 
H 


(a) hv, conrotatory opening and A, disrotatory opening: 
(b) hv, disrotatory opening and A, conrotatory opening. 
(с) A, conrotatory opening and hv, disrotatory opening. 
(d) A, disrotatory opening and hv, conrotatory opening. 
12. | Photoirradiation leads to the following set of products: 


I Z^ oC se 


(a) ~~ iz Hw CH; 


O OH О 
С а 
© МА, + HC— СН; c Ph + ee oe + H,C=CH, 
GATE-2009 


13. Inthe reaction sequence: 


O 
A A 
Оф ——=—— 
О 


Х and Y, respectively, аге 
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О О ш 
(а) апа (b) Qu and 
О О 
О 
9 О 


О 
О О О 
(с) P and On (d) eu and Quan 
O O O 
14. Inthe reaction sequence 
cone.H,SO4 
ly {4 Sq — AA 


The major products X and Y, respectively are 


GATE-2010 
15. In the reaction, 
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г” г” x 
(a) © (b) JO (c) (d) Су 


16. In the reaction, 


OH 
ou. (1) heat [x] 
L 2 WHSO, 
OH 
the major product [X] is: 
O O О 
@ QC (b) CC (c) (d) 
O 
17. Inthe following reaction sequence 
Me AMe 
E (i) NOCI/Py 
„он ist — 
(iii) hydrolysis 
H 
НООС x Me OHC Me 
(a) МОН (b) „QOH 
H H 
Meg SCHO Meg СООН 
(c) „МОН (а) „МОН 
H H 
GATE-2011 
18. Inthe following reaction sequence 
the major product [X] is: 
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The diene which undergoes Diels-Alder reaction with maleic anhydride is: 


E © «ОО «OC 


In the following reaction, 


Me “Уууу Ме Heat 


-CO, 
the major product [X] is: 
Et Me Et. Me 
BN 
oe “N Y (b) 
Me O Me O 
Me ^^ Ме Et O 
(c) я« САД 
Ме О Ме Ме 
САТЕ-2012 
21. The product from the following reaction is 


hv 
— — — —» Product 
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СзН17 


©) ONE 
AcO 
NOH 
GATE-2013 
22. The pericyclic reaction given below is an example of 
HO 
/ BE ЕЧ / 
OH 
(а) [1, 3] ^ sigmatropic shift (b) [1, 5] - sigmatropic shift 
(c) [3, 5] ^ sigmatropic shift (d) [3, 3] ^ sigmatropic shift 
23. Match the compound in the Column — I with photochemical reactions that they can undergo given in the Column 
—П: 
Column- I Column — II 
H 
/ 
(1) (p) оха — di ^t — methane rearrangement 
O 
O 
(1) (q) Paterno — Buchi reaction 
O 
= Me . "T 
(ш) (т) intramolecular [2 + 2] – cycloaddition 
Ме 
(a) (i) —(q); (1) - (s); (iii) — (p) (b) (1) — (т); (ii) - (p); (iii) — (s) 
(c) (1) — (p); Gi) — (г); (11) - (а) (d) (1) - (1); (ii) — (9); (11) — s) 
GATE-2014 
24. | Formation of the product in the following photochemical reaction involves 
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25. 


26. 


H O 
Ph = hv Ph 
о = 
Ph Ph. 
H 
(a) di-r-methane rearrangement (b) Paterno-Buchi reaction 
(c) [2, 3]-sigmatropic rearrangement (d) Norrish type I reaction 


The major product formed in the following reaction is 


(a) (b) 
H H 


H 
© (соме o de ene 


The major products X and Y formed in the following reaction sequence are 


Me 
Jaa heat Raney Ni 
dag CO;Me ———- X IN 
25°C 
PhS 
Me Me 
CO,Me СО Me 
(a) X= Y= 
PhS 
Me Me 
CO,Me 
(b х= ДУ y= OH 
PhS PhS 


Me Me 


OH 
PhS CO,Me 
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Me Me 
a kin O 
PhS CO,Me PhS СО,Ме 
2]: The major product Х and Y formed in the following reaction sequence аге 


| , 1, 
cis — stilbene —“>—25Y 
6112 аг 


| 
CES E 


НН 
САТЕ-2015 


28. The Beckmann rearrangement of a bromoacetophenone oxime (C,H,BrNO) given a major product having the 
following ‘HNMR (6,ppm) : 9.89 (s, ІН), 7.88 (s, ІН), 7.45 (d, 1H, J=7.2 Hz), 7.17 (m, ІН), 7.12 (d, ІН, J = 
7.0 Hz), 2.06 (s, 3H). The structure of the product is. 


Br NHCOCH; CONHCH; 
o (X CX 
Br 
NHCOCH; Br CONHCH; 
oC о UC 
Br 


GATE-2016 


29. The major product obtained in the following reaction, is 
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uA. hv 
acetophenone 
(as sensitizer) 


SS SS 
(a) ( ) [|] © eon (d) D 


GATE-2017 
30.  Inthetwo setpreaction sequence given below, the starting bis — sulfone acts as 

SO,Ph 

«(f ? . heat | at Na/Hg 
7 ———— 
SO;Ph EtOH / 
SO,Ph 2 heat 
SO,Ph 


(a) adienophile and synthetic equivalent of acetylene 
(b) a dienophile and synthetic equivalent of ethylene 

(c) a dipolarophile and synthetic equivalent of acetylene 
(d) a dipolarophile and synthetic equivalent of ethylene 


31. | Theproduct formed in the following photochemical reaction is 
Me, Me 
hv 
и“ 


Ме MePh Ph 


Ph Ph Me, Me 
Me 
@ ме | [ме ор Me 
Me Me Ph Ph 
GATE-2018 
32. Themajor product formed in the following reaction is 
O 
| 
Ag 
Cl Cl 


(b) 


cı Cl 
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(c) d (d) 


Me Me Me, Me 
Ph 
(c) Me Ph (d) | Fn 
Me Ph Me Me 
33. Inthe following reaction, 
CH; CH; 
T A AZ 
3 " | m ie 4 P : ZZ 
Ph 22 Si(CH3)3 x 
H TiCl, OH 
X Y 


(a) X is the major product and Y is the minorproduct 


(b) X is the only product 


(c) Y is the only product 
(d) X is the minor product and Y is the major product 


GATE-2019 
34. The major product formed in the following reaction is 
H OTs 
AcOH 


н. OAc AcO 


AcO, H OAc 
@) (b) © Тий “СТТ 


/ 


Ina 400 MHz ІН NMR spectrometer, a proton resonates at 1560 Hz higher than that of tetramethylsilane. The 


35. 
chemical shift value of this proton is ppm. (Round off to one decimal place) 
(Chemical shift of tetramethylsilane is fixed at zero ppm) 
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GATE-2021 
36. Statement: Either P marries Q or X marries Y 
Among the options below, the logical NEGATION of the above statement is: 
(a) P marries Q and X marries Y 
(b) X does not marry Y and P marries Q 
(c) Neither P marries Q nor X marries Y 
(d) P does not marry Q and marries Y. 


ANSWER KEY 


L @ 2 (d 3. © 4 (d 5 © 6 ха) 7. © 
8 (a) 9 (b 10 опор (b B. —(b) 14. (а) 
15. (a 16 ( 17. (a 18 (@ 1% (b 20. @ 21 @ 
22. (b) 23. (a 24 © 25. (a 26. (a—27- (a 28. (д) 
29. (a) 30. (d ЗК (Ф 32. (d  33——() 
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HINTS & SOLUTION 
OAc 
p £t AcOH 
- — ә 
NGP of x bond З / 
: NGP product 
nonclassical 


: | with retention 
NGP-intermediate 


35 Sol. у, =400 MHz 


1560 Hz сб 
ó(ppm) = ————— x10 
(ppm) = 700 MHz 
1560 Hz 6 
- x10 =3.9 
400x105Hz me 
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UANTA 10 


CHEMISTRY CLASSES 


HETEROCYCLIC COMPOUNDS 


GATE-2006 

1. On heating with dilute sulfuric acid, napththalene-1 sulfonic acid gives predominantly 
(a) natphthalene (b) napththalene-2-sulfonic acid 
(c) 1-naphthol (d) 2-naphthol 


2. Identify the major P in the following two-step reaction: 


(1) CI3CCOCI 
/ \ Et,O, rt P 
l \ — 
(ii) 90% HNO; 


N 
Н -50°C 
ОМ 
ANE A М Cch 
(a) ом” ~N ® ^N 
O | 
н H O 
O O 
ON CCl, CCl; 
an AN 
© х NON у 
Н Н 
САТЕ-2007 
3. Match the structure in List — I with their correct names in List — II. 
List - I List — II 
CH; 
(P) U \ (1) 3 — methyl furan 
O 
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(3 


(Q) ^N (1) Imidazole 
H 
O 

(R) 08 H, (ш) 5—hydroxybenzothiazole 
H 


HO 
(S) (OS (iv) 2— amino piperidine 
(T) Cu. (v) 2 amino morpholine 


H 
(a) P- i, Q- ii, R- v, S- iii, T- iv (b) P- ii, Q -iii Riv, S-v, T- i 
(c) P- iii, Q- iv, R- v, S—i, T- ii (d) P- iv, Оу, R- i, S- ii; T- iii] 


2010 
The decreasing order ofthe reactivity ofthe following compounds towards electrophiles is 


I II Ш 
(a) IL» I Ш (b) IL» M> I (с) m> >T (d) I» IL» M 
2013 


The major product formed in the reaction of quinoline with potassium amide (KNH,) in liquid ammonia is: 


(QU) (X3. 
b Z 
(a) N (b) an 
< НМ EN 
oU Jj. (d) » 
N N 


GATE-2014 


The major products X and y formed in the following reactions are 
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25°C 
СТУ 
“КОТЫ 
“и NaH, Mel 
a a 
ох XS vU. 
N N N Ny 
| H 
Me Me 
26 a 
(b) х= ГЪ ye J> 
м NO9 N N 
| HI | 
Me Me 
Me Me 
a a 
_ N — N 
(c) СК а d 
м М м N 
Н Н 
Д“ 
ММО < ‘ме М 
| HI H 
Me 
GATE-2016 
T. The major product ofthe following reaction is, 
/ \ (CH3CO),0 
— 
О BF3Et20, 0°C 
O 
CH; / \ CH, 
(a) // \ (b) О 
O O 
O O 
Н.С / \ CH; H3C СН» 
(с) О (d) a 
O O O 
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GATE-2017 
8. The structures of the major products W and X in the following synthetic scheme are 


oly 
bs CH4CO,H 


J ———ÀÀ— wx 


N (2) NaOH 
О 
OH @ 
| | 
owe X= ^N 
à =i 
Q A 
N № 
Э Э 
(c) W = n x= | 
0— 0— 
| SS 
Р EN 
@w= А < аа _ 
0 CHO N 
ANSWERS 
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